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How  the  Aberthaw  Conatruction  Co.  (Boston)  tpeeda  unloading  and  cute  labor  expense 
by  using  a  Mathews  Gravity  Conveyer. 

Quicker  conveying— less  labor  expense 

You  can  depend  on  a  Mathews  Gravity  Roller  Conveyer  to 
keep  a  job  moving.  There  is  no  waiting  for  materials,  no  loafing 
or  lost  time. 

The  sections  of  steel  ball-bearing  rollers  carry  all  kinds  of  ma¬ 
terials  to  any  point  you  wish,  more  quickly  and  dependably  than 
any  wheelbarrow  squad  and  with  considerably  less  cost.  Just  a 
man  at  each  end  to  load  and  unload — gravity  supplies  the  power. 


The  portable  sections  are  easily  set  up.  They  bridge  ditches, 
go  through  scaffolding  and  over  rough  ground  impossible  for 
men  to  pass.  And  the  devices  built  exclusively  for  the  Mathews 
system  make  it  adaptable  to  practically  every  operation. 

Write  for  full  details  and  acquaint  yourself  with  the  money 
and  time  saving  possibilities  of  the  Mathews  system  in  your 
work.  Our  staff  of  engineers  is  prepared  to  study  your  require¬ 
ments  and  make  recommendations. 


MATHEWS  GRAVITY  CARRIER  COMPANY 

118  Tenth  Street,  Ellwood  City,  Pa. 

Branch  Factories:  Port  Hope,  Ontario— London,  England 


McQraw-HIll  Company.  Inc. — Jambs  H.  McGraw,  President 
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Chairman  Hurley  now  says  about  the  cost  of  shipbuild¬ 
ing  is  much  less  important  in  its  specific  data  than  in 
its  strong  assertion  of  his  conviction  that  we  can 
build  as  cheaply  as  foreign  shipyards.  Not  only  as 
cheaply,  he  intimates,  but  even  more  cheaply  if  we  will 
further  increase  our  efficiency.  This  is  a  conviction  that 
needs  to  be  emphasized  more  and  more,  and  supported  in 
thorough  fashion  by  facts  and  reasons.  It  is  necessary 
to  get  all  cost-pessimism  out  of  the  shipyard.  Some  of 
our  best  yard  managers  are  victims  of  the  belief  that 
shipyards  abroad — anywhere — are  predestined  to  build 
ships  more  cheaply  than  we  can.  Such  a  conviction  par¬ 
alyzes  shipyard  effort.  Knowledge  and  study  of  costs 
can  remove  it. 


Society  Considers 
State  Legislation 

Engineers*  meetings  to  discuss  public  affairs 
are  sufficiently  rare  to  warrant  calling  attention  to 
a  recent  meeting  held  by  the  Western  Society  of  En¬ 
gineers  for  the  purpose  of  informing  its  members  as 
to  various  measures  now  before  the  state  legislature. 
The  main  purpose  was  to  arouse  engineers  to  a  broader 
sense  of  their  responsibilities  and  opportunities  as 
citizens.  Several  phases  of  the  general  subject  were 
illustrated  by  a  review  of  bills  affecting  engineers  and 
engineering  work.  There  were  talks  by  a  state  senator, 
the  engineer  of  a  public  service  commission,  an 
architect  and  the  secretary  of  a  civic  organization. 
It  is  worth  noting  that  the  attendance  was  larger  than 
at  many  of  tbs  meetings  when  technical  subjects  are 
presented.  There  is  a  wide  field  for  activity  along  such 
lines,  and  it  is  to  be  hoped  that  the  society  will  take 
further  steps  in  this  direction — including  both  city 
and  state  legislation — and  that  other  societies  will  fol¬ 
low  its  example. 

Interest  in  Future  of 

Civil  Engineers’  Society 

IT  WOULD  be  erroneous  to  interpret  the  failure  of 
the  members  of  the  American  Society  of  Civil  En- 


Overtime  Work 

Decreases  Efficiency 

OVERTIME  is  so  seldom  named  in  listing  the  in¬ 
fluences  which  tend  to  reduce  the  efficiency  of 
labor  in  construction  that  its  indictment  by  J.  B.  Lip- 
pincott  in  Engineering  News-Record  of  Mar.  27,  1919, 
p.  606,  deserves  comment.  Many  causes  led  to  low 
labor  efficiency  in  our  recent  war  construction,  but  some 
very  shrewd  observers  have  asserted  that  none  was 
more  potent  than  the  wholesale  indulgence  in  overtime 
work.  Besides  the  normal  reduction  in  output  of  26  to 
gineers  to  express  themselves  freely  to  the  Develop-  60%  expected  of  men  in  overtime  hours,  greed  for  large 
ment  Committee,  commented  upon  recently  in  these  Pay*  due  to  knowledge  that  overtime  was  encouraged, 
pages,  as  evidence  of  a  lack  of  interest  in  the  society’s  decreased  output  in  straight-time  hours.  It  is  the  merit 
future.  Wherever  two  members  are  gathered  together,  of  Mr.  Lippincott’s  article  that  in  some  measure  it 
particularly  in  the  Middle  and  Far  West,  there  society  evaluates  this  effect  instead  of  expressing  it  in  general 
activities  come  under  discussion.  The  interest  is  in-  terms.  Overtime  work  as  a  practice  is  one  of  the  most 
tense;  nor  is  it  a  birth  of  yesterday  nor  of  last  year,  vicious  sins  into  which  the  construction  manager  can 
For  a  long  time  the  demand  for  activity  has  been  grow-  fall.  If  others  who,  like  Mr.  Lippincott,  have  close 
ing,  and  that  demand  has  become  tempered  with  im¬ 
patience  because  of  the  inaction.  Nevertheless,  human 
nature  is  the  same  in  the  civil  engineer  as  in  other 
members  of  society.  We  all  have  opinions  and  express 
them  freely  to  our  friends,  but  we  communicate  them  to 
the  press  or  to  official  bodies  only  on  request  or  when 
the  situation  is  of  a  nature  that  makes  it  impossible  to 
withhold  comment.  The  views  are  existent.  They  are 
receiving  constant  expression  man  to  man.  The  bring¬ 
ing  of  them  to  light  is  but  a  problem  of  proper  stimu¬ 
lation  or  of  providing  the  proper  forum. 


New  York  City  Starts 

Sewage-Treatment  Program 

WHAT  may  be  regarded  as  a  beginning  of  a  sewage- 
treatment  program  for  New  York  City  was  de¬ 
scribed  on  p.  674  of  our  last  issue.  We  do  not  mean  that 
fine  screens  are  sure  to  be  adopted  at  each  of  the  nu¬ 
merous  treatment  works  that  the  peculiar  topography  of 
New  York  City  seems  to  require,  but  merely  that  a  start 
has  been  made  in  accordance  with  the  general  principles 
deduced  from  the  long  and  detailed  studies  of  the  Met¬ 
ropolitan  Sewerage  Commission.  The  earlier  fine  screens 
at  the  Bro(^lyn  sewage  experiment  station  should  not 
be  overlooked,  but  they  seem  to  be  in  a  different  class 
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Efficiency  and  Low  Cost 

In  American  Shipbuilding 

Belated  references  to  shipbuilding  costs  are  found 
in  the  report  made  by  Edward  N.  Hurley  on  his 
European  trip  in  behalf  of  the  Shipping  Board.  Until 
this  document  appeared,  two  weeks  ago,  the  Emergency 
Fleet  Corporation  and  its  parent,  the  Shipping  Board, 
published  no  cost  figures  save  for  a  few  general  state¬ 
ments  before  Congressional  committees.  However,  what 
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from  those  at  Dyckman  St.,  which,  with  the  vrrit  cham¬ 
ber,  compose  the  first  plant  built  to  treat  Manhattan 
sewaKe  and  perhaps  may  be  resrarded  as  the  first  perma¬ 
nent  modern  plant  for  the  city.  Inasmuch  as  fine  screens 
have  some  decided  advantafres  for  New  York  conditions, 
and  since  data  for  this  type,  as  applied  to  American 
sewage,  are  few  and  not  readily  comparable,  it  is  to  be 
hoped  that  thorouKhKoinjf  scientific  observations  on  the 
Dyckman  St.  screens,  yieldinK  l  oth  physical  and  financial 
unit-volume  data,  will  be  made.  If  New  York  City 
would  lead  the  way  some  at  least  of  the  other  cities 
usinK  fine  screens  miifht  be  expected  to  follow — to  the 
advantage  of  both  New  York  and  the  country  at  large. 

Advancing  ViewH  on 

Railway  l..atM)r  Relations 

HANGING  lalxir  conditions  are  keenly  appreciated 
by  railway  engineers.  Track  lalwr,  drawn  from  the 
vor,-  |f)west  strata  of  the  un.Hkilled-labor  supply,  has  in 
the  past  been  treated  with  a  thoroughgoing  neglect  of 
its  human  aspects.  But  in  the  light  of  the  new  labor 
conditions  that  have  arisen  since  we  took  up  arms  two 
years  ago,  it  is  coming  to  bo  understood  that  efficiency 
no  less  than  human  justice  calls  for  a  different  atti¬ 
tude.  More  consideration  must  be  given  to  the  human 
element,  said  a  speaker  at  the  recent  meeting  of  the 
American  Railway  Engim'ering  A.ssociation.  He  de¬ 
manded  that  railway  men  work  ahead  toward  the  future 
demands  of  a  public  sentiment,  rapidly  developing  nut 
only  here  but  all  over  the  world.  And  the  succeeding 
K|)eaker.  emphatically  confirming  this  view,  stated, 
‘•'rhere  has  been  more  progress  made  by  the  railroads 
of  this  country  in  handling  and  caring  for  their  common 
labor  during  the  pa.st  year,  I  think,  than  in  ten  years 
iK'fore."  He  a.sked  for  further  careful  attention  to  the 
matter  during  the  coming  year.  The  speakers  were  sea¬ 
soned  railway  men.  Their  years  of  experience  are  war¬ 
ranty  that  no  .sudden  enthusiasm  or  impulse  of  oratory’ 
pronrpted  their  words,  and  what  they  said  was  but  a 
reflection  of  general  conviction  among  the  men  who 
dirtH't  the  maintenance  of  our  railways.  There  is  a 
great  promise  in  the.se  new  views.  Most  hopeful  of  all 
is  the  recognition  of  the  fact  that  the  doctrine  of  decent 
treatment  of  labor  rests  on  sound  reasons  of  efficiency, 
and  that  the  high-priced  laborer  may,  if  properly 
hamiltHl,  justify  the  larger  wage  paid  him  by  the  larger 
return  he  yields. 

Scenic  Highway 

Location  Questions 

ISREGARD  of  attractive  scenery  is  charged 
against  highway  engineers  by  so  many  persona 
who  influence  public  opinion  that  these  engineers  will 
do  well  to  consider  the  subject.  In  their  desire  to  at¬ 
tain  long  tangents,  uniform  grades  and  simple.  ea.sy 
curves,  the  improvers  of  highways  have,  it  is  asserted, 
forced  the  traveler  to  ride  in  cuts  between  banks 
which  shut  off  picturesque  views  that  are  famous,  and 
have  compelled  him  to  turn  away  from  old,  winding 
roads  which  offered  beautiful  scenes  worth  going  miles 
to  enjoy.  We  all  know  that  the  conservator  of  natural 
.scenery  detests  any  innovation  that  cuts  a  tree  or  drains 
a  swamp.  Many  of  us  have  felt  the  lash  of  his 
criticism  even  when  we  planned  our  improvements  to 
meet  his  wishes  to  the  best  of  our  ability.  He  will  never 
he  satisfied ;  no  specialist  in  artistic  matters  ever  is  sat¬ 
isfied  But  that  is  no  reason  why  w’e  should  not  do 
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our  utmost  to  assist  the  traveler  to  all  the  enjoyment  of 
nature’s  charms,  while  doing  our  engineering  duty  i,f 
making  his  way  smooth.  The  road  located  on  pup.  i- 
may  have  the  best  grades  and  curves  and  the  be.st  ti  .l 
ancing  of  cuts  and  fills,  but  when  the  line  is  finally  r.m 
out  on  the  ground  and  it  is  found  that  changes  in  ,t 
will  certainly  add  to  the  pleasure  of  the  traveler.  thoM. 
changes  should  receive  very  thoughtful  consideration 
before  they  are  rejected.  Any  other  course  wu.st*‘s  a 
natural  asset  and  deprives  the  traveler  of  the  be.st  kind 
of  enjoyment,  without  accomplishing  any  good. 

Utilitarian  and  Scenic 

Need  Not  Be  in  Conflict 

BVIOUSLY,  the  point  of  view  expressed  in  the  pre¬ 
ceding  note  brings  into  opposition  the  respective 
advocates  of  the  scenic  and  the  utilitarian  highway. 
Between  the  two,  however,  there  need  be  no  real  (luar- 
rel.  Where  roads  obviously  serve  only  light  traffic  and  run 
through  a  scenic  district,  greater  emphasis  can  be  laid 
upon  the  scenic  feature.  On  the  other  hand,  roads  carry¬ 
ing  heavy  traffic  through  a  flat  or  relatively  uninterest¬ 
ing  country  need  give  little  or  no  consideration  to  the 
scenic  features.  Only  where  heavy-traffic  roads  traverse 
a  scenic  district  need  there  be  a  consideration  of  the  two 
ideas  and  a  balancing  of  one  against  the  other.  Ob¬ 
viously,  common  sense  will  control  in  the  weight  to  he 
given  to  each  factor.  A  point  that  needs  empha.sis,  how¬ 
ever.  is  that  oftentimes  the  utilitarian  purpose  cun  be 
us  well  served  by  an  interesting  as  by  a  dull  road. 

Fipe-Casin^  Job  Furnishes  I.<e8son 
in  Co-ordination 

OORDINATION  of  operations  is  ab.solutely  es¬ 
sential  in  certain  kinds  of  construction  if  reason¬ 
ably  economical  results  are  to  be  secured.  Road  build¬ 
ing  is  one  of  these  kinds.  A  more  unusual  and  also  a 
more  extreme  example  is  the  concrete  casing  of  pipe 
lines.  The  linear  extension  of  construction  operations 
is  great,  and  the  volume  of  construction  at  any  point 
is  small.  To  schedule  the  performance  of  working  gangs 
and  machines  so  that  each  will  be  in  close  coordin.ition 
with  all  the  others,  either  adjacent  or  remote,  become.>« 
under  these  conditions  an  exceedingly  complex  prob¬ 
lem.  Its  solution  must  be  accomplished,  however,  if 
the  work  is  to  proceed  smoothly  and  cheaply,  and  every 
example  of  successful  solution,  like  that  outlined  on 
page  726,  is  helpful  in  perfecting  procedure. 

The  necessary  requirements  for  coordination  on  con¬ 
struction  work  of  the  kind  being  considered  are:  Ex¬ 
treme  mobility  of  equipment,  precise  scheduling  of  per¬ 
formance,  regular  arrival  of  materials  and  supplie.s  and 
prompt  repairs  of  plant.  Note  how  on  the  Louisiana 
pipe-line  work  fulfillment  of  the.se  requirements  was 
guaranteed.  All  equipment  except  mixers  could  be 
picked  up  by  hand  and  carried  ahead  as  fast  as  the  men 
could  walk.  Corresponding  mobility  of  mixing  plant, 
which  was  too  heavy  for  such  quick  movement,  was 
secured  by  having  two  mixers,  one  of  which  was  travel¬ 
ing  ahead  while  the  other  was  working.  Materials  sup¬ 
ply  was  separated  from  the  construction  operations 
proper.  Also,  the  detail  task  of  handling  and  stocking 
materials  on  the  work  was  separated  from  the  general 
task  of  maintaining  and  routing  deliveries.  This  sub¬ 
division  of  foremanship  was  extended  to  the  pipe  han¬ 
dling  and  also  to  the  concreting  operations.  One  concret- 
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injr  foreman  had  the  specific  duty  of  keeping  equip¬ 
ment  in  repair. 

Con.struction  seldom  furnishes  the  opportunities 
which  the  factory  offers  for  nice  subdivision  of  the 
duties  of  foremen  or  for  the  application  of  functional 
foremanship,  but  the  advantages  of  both  need  to  be 
kept  in  mind  by  the  contractor.  The  fewer  the  duties 
any  one  foreman  has  to  perform  the  more  precisely, 
ordinarily,  will  he  perform  them.  Also,  it  is  more  easy 
to  find  the  man  who  can  perform  one  task  well. 


Comprehensive  License  Laws  for  Engineers 

Engineering  license  laws  are  being  proposed  and 
passed  so  rapidly  that  there  is  quite  evidently  no 
further  need  for  argument  to  demonstrate  the  trend 
of  the  movement.  It  is  rather  only  a  question 
of  what  form  the  bills  will  take.  The  latest  bills,  ab¬ 
stracted  on  p.  616  of  the  issue  of  March  27  as  well  as 
previous  bills  which  were  compared  in  our  issue  of 
Feb.  27,  1919,  p.  423,  indicate  the  strong  tendency 
toward  the  adoption  of  comprehensive  laws  including  all 
classes  of  engineering— civil,  mechanical,  electrical, 
mining — also,  in  some  cases,  land  surveyors  as  a  sep¬ 
arate  and  specific  class.  In  the  case  of  the  proposed 
bills  in  Indiana  (which  failed  to  pass  the  last  legis¬ 
lature),  Michigan  and  Ohio,  architects  are  also  to  be 
registered  with  engineers  under  a  single  law.  The 
proposed  Ohio  bill  goes  so  far  as  to  include  responsible 
assistants,  even  when  working  under  a  registered  pro¬ 
fessional  engineer  or  architect,  on  the  plea  that  the  law 
would  be  a  farce  if  only  the  chief  engineer  of  a  city 
or  large  corporation,  for  example,  need  be  registered 
while  his  many  assistants  in  charge  of  work  are  not. 

One  of  the  essential  features  in  any  sound  progress 
in  this  movement  toward  licensing  is  seen  in  the  pro¬ 
vision  for  specialized  examinations.  All  bills  author¬ 
ize  the  practice  of  general  engineering,  even  though 
separate  certificates  are  granted.  This  is  good 
practice.  The  examinations,  however,  should  be  devised 
to  test  the  candidate  in  two  particulars:  First,  as  to 
his  knowledge  of  fundamental  principles  underlying 
all  branches  of  the  profession,  and  second,  as  to  his 
specific  knowledge  in  the  higher  technique  of  his  own 
specialty.  Examinations  of  this  type  should  properly 
safeguard  both  the  profession  and  the  public,  and  make 
the  granting  of  general  engineering  licenses  feasible 
and  logical. 

Whether  a  single  comprehensive  law  to  include  archi¬ 
tects  as  well  as  engineers  is  the  best  form,  depends 
directly  upon  whether  the  architects  really  desire  a  law 
which  will  not  overlap  or  interfere  with  any  law  pro- 
po.sed  by  the  engineers.  Aside  from  the  tendency  to 
draw  the  two  professions  into  closer  relation,  which 
would  naturally  result  in  their  working  together  for 
the  passage  of  a  common  law,  there  seems  to  be  no 
valid  or  convincing  reason  for  bringing  both  profes¬ 
sions  under  the  same  machinery  of  registration. 

Whether  those  states  in  which  surveyors  or  civil  engi¬ 
neers  only  are  now  licensed  will  soon  join  the  movement 
for  more  complete  protection,  as  has  just  been  done  in 
Idaho,  remains  to  be  seen.  In  any  case,  the  tendency 
toward  comprehensive  licensing  bills  is  certainly  strong 
and  should  be  advanced  by  all  engineers  who  have  faith 
in  the  advantages  of  public  recognition  and  believe  in 
the  necessity  for  greater  solidarity  in  the  profession. 


Lessons  from  Professional  Orjcanization 
in  England 

PROBABLY  no  discussion  of  prnfc.ssional  organiza¬ 
tion  has  had  as  wide  a  reading  in  this  country  as 
that  which  will  be  accorded  to  the  abstract  in  this 
issue  of  the  report  by  Sidney  and  Beatrice  Webb  on 
professional  organization  in  England.  The  condi.’ons 
disclosed  bear  a  striking  similarity  to  those  that  obtain 
in  this  country.  On  second  thought  one  realizes  that 
such  would  be  the  case,  for  the  reasons  for  class 
groupings  are  always  fundamental;  the  variations, 
therefore,  are  accidental  rather  than  essential. 

It  will  help  to  emphasize  the  applicability  of  the  Webb 
findings  to  conditions  in  this  country  if  we  visualize 
the  drama  of  American  engineering  society  activities. 
Only  a  few  years  ago  the  four  national  societies  alone 
occupied  the  stage,  pursuing  an  even,  dignified  technical 
course.  The  next  actors  to  appear  were  the  local  engi¬ 
neering  societies,  content  for  a  while  to  play  a  relatively 
important  rdle,  but  having  a  tremendous  reserve  of 
suppressed  virility.  Closely  following  were  the  sections 
of  the  national  societies,  bolder  than  the  parents, 
becoming  more  indignant  and  more  articulate  as  the 
insensibility  of  the  parents  to  their  needs  and  desires 
became  apparent.  Then  entered  the  American  Associa¬ 
tion  of  Engineers,  young,  unhampered  by  precedent, 
fearing  not  ta  tread  where  the  older  societies  hesitated. 
Then  came  the  Engineering  Council,  erected  partly 
out  of  a  desire  to  do  the  broader  things  demanded 
by  the  profession,  partly  as  a  means  of  defense  against 
the  swift-moving  organizations  that  threatened  to  steal 
a  march  on  the  older  societies.  Last  to  enter  are  the 
unions,  enunciating  the  theory  that  only  by  collective 
bargaining,  by  combining  on  demands,  can  adequate 
compensation  be  secured. 

Nor  are  the  characters  in  this  drama  of  engrineering 
organization  willing  to  stand  about  and  pose.  Some 
of  them — the  older  societies — were  content  formerly 
with  that  part.  Now  the  action  is  swift.  The  initia¬ 
tive  proceeds  from  the  younger  members  of  the  cast — 
the  locals,  the  sections  and  the  A.  A.  E.  The  older 
societies  are  plainly  on  the  defensive.  Moreover,  their 
weapon  of  defense,  the  Engineering  Council,  is  itself 
in  difficulties.  The  progressive  elements  damn  it  as 
too  conservative  and  unrepresentative;  the  conserva¬ 
tives  contend  that  it  is  too  progressive;  they  question 
its  budget,  one  of  them  has  refused  to  appropriate  the 
amount  the  council  requested  for  the  National  Service 
Committee.  The  locals,  meanwhile,  in  a  comer  by  them¬ 
selves,  earnestly  debate  national  problems  and  seek  a 
mechanism  for  united  action,  while  here  and  there  are 
voices  shouting  for  the  submergence  of  all  elements  of 
differentiation  and  the  formation  of  a  single  society 
for  the  whole  profession. 

But  the  action  does  not  end  there.  Someone  raises 
the  question  of  licensing,  and  immediately  there  is  a 
new  hubbub,  though  shortly  those  demanding  licensing 
prevail.  However,  in  the  wrangle  the  justifying  argu¬ 
ment  has  been  changed  from  “protection  of  the  public” 
to  “the  advantages  to  be  derived  from  having  a  legal 
status." 

The  plot  now  becomes  deeply  involved.  The  clear 
cleavage  between  g^ups  disappears,  as  factions  split 
off  due  now  to  one  issue,  now  to  another,  until  it  is 
apparent  that  there  is  need  for  someone  to  come  in,  to 
demand  a  truce,  that  consideration  may  be  given  calmly 
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to  conflicting  aims,  that  through  crystal-clear  statement 
harmony  may  be  obtained  when  harmony  is  possible. 
Where  the  conflict  is  fundamental,  clear  statement  will 
enable  the  dissenting  groups  to  direct  their  courses 
more  intelligently. 

Feeling  this  need,  let  the  reader  turn  to  the  Webb 
report.  He  will  find  there  a  keen  analysis  touching  on 
most  of  the  elements  of  the  plot  of  the  drama  of 
American  engineering  society  organization.  He  will 
find  there  the  story  of  a  matured  conflict  between  the 
leaders  and  the  rank  and  file;  he  will  find  union  tactics 
discussed,  not  as  a  novelty,  but  as  an  abiding  feature 
in  even  the  most  eminent  of  professional  organizations; 
he  will  find  argument  justifying  a  multitude  of  engi¬ 
neering  societies;  he  will  find  raised  the  question  of 
amalgamation  versus  federation;  he  will  find  licensing 
(or  registration,  as  they  call  it  in  England)  treated  as 
an  essential  feature  of  professional-society  activity;  he 
will  find,  above  all,  an  insistent  emphasis  upon  the  need 
for  placing  ideals  of  community  .service  side  by  side 
with  the  present  selfish  aims  of  professional  Societies. 

One  comes  away  from  the  report  with  the  feeling 
that  we  are  but  beginning  in  the  organization  of  engi¬ 
neers.  and  that  we  can  modify  our  society  activities 
very  materially  without  detracting  from  the  standing 
that  we  desire  them  to  have.  It  is  a  bit  of  a  shock  to 
learn  that  eminent  professional  bodies  have  resorted  to 
union  methods.  Yet  we  cannot  dodge  the  advantages 
to  some  of  such  procedure,  even  as  the  Webbs  do  not 
condemn  it. 

This  much,  certainly,  the  report  should  do  for  us — 
make  us  more  tolerant  in  the  working  out  of  our  prob¬ 
lems.  There  is  no  doubt  that  the  older  societies  look 
with  deepest  apprehension  at  the  growth  of  the  A.  A. 
E.  and  of  the  draftsmens’  and  inspectors’  unions.  To 
them,  the  structure  of  professional  organization  seems 
to  be  attacked  at  its  very  foundation.  Yet  does  not 
the  Webb  analysis  help  us  to  conclude  that  the  move¬ 
ments  are  but  expressions  of  the  needs  of  the  rank  and 
file,  as  against  those  of  the  leaders  of  the  profession? 
The  A.  A.  E.  is  already  talking  in  those  very  terms, 
contending  that  it  represents  the  “employed”  engineers, 
and  that  the  older  societies  represent  the  “employing” 
engineers. 

Should  we  not.  too,  soften  our  intolerance  of  the 
licensing  movement  as  a  result  of  the  Webb  analysis* 
should  we  not  get  a  clearer  view  of  the  ideal  of  general 
service,  and  of  the  tremendous  difficulty  of  so  organiz¬ 
ing  the  profession  that  all  its  groups  will  be  articulated? 

Certainly  we  should  be  directed  by  the  report  back 
to  fundamentals.  There  must  be  recognition  that  no 
power  on  earth  can  thwart  movements  that  serve  the 
interests  of  a  large  group,  however  much  those  interests 
may  depart  from  our  traditional  views.  Wherever  there 
is  a  group  of  goodly  size  with  interests  clearly  different 
from  tho.se  of  other  groups,  there  will  be  found  a  now 
movement,  a  new  society.  To  attempt  to  destroy  it  is 
futile.  The  part  of  wisdom  is  to  help  it  find  its  place 
in  the  whole  scheme,  fit  it  in  if  it  can  be  fitted,  letting 
it  work  out  its  specialized  problems  itself,  but  in  coor¬ 
dination  with  the  interests  of  the  wlole  profession. 

Then  should  c^me  recognition  of  the  fundamental 
of  conservation  of  energy — the  elimination  of  duplica¬ 
tion.  Then  the  fundamental  of  efficiency — the  recogni¬ 
tion  that  real  service  lies  not  in  declared  intention,  but 
in  works,  and  in  works  based  upon  heartfelt  sympathy, 
not  on  the  cold  logic  of  theoretical  advantage.  For  ex¬ 
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ample,  as  between  the  EngineeringiCouncil  and  the  A.  A 
E.,  that  one  will  dominate  eventually  which  comes  nearer 
the  heart  of  the  greater  number  in  the  profession. 

If  the  fundamentals  of  professional  organization  are 
to  be  summed  up  in  a  sentence,  we  would  say  that  self- 
interest,  the  development  of  technique,  and  service  to  the 
community  are  the  three  principles  on  which  it  is  to 
he  based,  the  service-to-the-community  ideal  enlighten¬ 
ing  the  self-interest  no  less  than  the  ideals  of  scientific 
research  and  development,  which  have  been  the  im¬ 
portant  leaven  heretofore.  If  these  principles  are  kept 
to  the  front  in  all  discussions  of  society  organization, 
the  difficulties  will  dissolve  themselves  more  easily  and 
the  fitting  of  the  parts  into  the  whole  will  become  a 
less  complex  task.  Tolerance,  too,  will  help,  and  to 
this  the  Webb  report  should  make  no  small  contribution. 


Engineering  Standardization — A  Problem 

REVOLUTIONARY  change  in  the  mechanism  of 
our  technical  and  industrial  life  was  inaugurated 
during  the  war  period,  by  the  formation  of  an  Engi¬ 
neering  Standards  Committee,  a  joint  committee  of 
five  national  engineering  societies.  The  new  movement 
diverges  sharply  from  the  established  system,  under 
which  competent  bodies  of  specialists  formulate  stand¬ 
ards  of  shape  and  quality  for  commercial  products 
involved  in  technical  needs. 

The  Engineering  Standards  Committee  represents 
centralized  effort  in  place  of  logically  distributed  effort. 
As  a  mere  piece  of  centralization  it  has  no  special 
claim  to  support,  for  we  already  have  possibly  too  much 
unconside**ed  centralization.  But  the  new  organization 
will  stand  or  fall  according  to  its  effect  in  producing 
good  or  bad  results.  If  it  will  disrupt  and  rearrange 
large  portions  of  the  present  system,  built  up  by  several 
decades  of  labor  and  now  in  full  and  successful  opera¬ 
tion,  it  must  show  that  it  will  accomplish  a  net  benefit. 
Up  to' the  present  it  does  not  appear  to  have  received 
much  attention,  certainly  not  the  wide  and  careful  con¬ 
sideration  that  it  merits.  The  individual  engineer,  in 
fact,  has  had  no  opportunity  to  study  it. 

Taken  up  as  a  war-time  measure,  when  minds  were 
not  inclined  to  weigh  the  minutiae  of  any  undertaking 
that  seemed  to  promise  war  service,  the  formation  of 
the  Engineering  Standards  Committee  is  now  to  be 
thought  of  solely  with  regard  to  peace  purposes.  The 
new  body  has  produced  no  results  so  far.  A  more  active 
period  lies  ahead,  however.  The  problems  which  this 
coming  activity  involves  are  of  large  scope. 

No  great  movement  can  succeed,  whether  in  engineer¬ 
ing  or  elsewhere,  unless  based  on  a  commanding  need, 
and  unless  planned  with  care  to  meet  that  need.  What 
need  will  the  Engineering  Standards  Committee  meet? 

Under  present  practice  standardization  is  dealt  with 
by  bodies  obviously  competent  in  the  specific  subjects 
dealt  with.  Natural  processes  are  relied  upon  to  direct 
the  work  in  proper  channels.  There  is  automatic  selec¬ 
tion  of  the  appropriate  tribunals  to  formulate  the 
various  standards,  and  equally  automatic  acceptance  of 
well  drawn  standards.  In  many  years  of  standardiza¬ 
tion  this  process  has  worked  with  entire  success. 

So,  for  example,  the  Master  Mechanics’  and  Master 
Car  Builders’  Associations  deal  with  uniformity  and 
adequacy  in  the  proportioning  of  cars  and  locomotives. 
Screw  threads  and  fittings  and  many  other  subject? 
have  been  taken  care  of  by  the  American  Society  of 
Mechanical  Engineers.  Quality  requirements  and  uni- 
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form  test  and  acceptance  methods  for  a  large  range  of 
material  are  studied  to  remarkably  good  effect  by  the 
American  Society  for  Testing  Materials,  and  cement- 
lesting  methods  by  the  American  Society  of  Civil  Engi¬ 
neers.  The  latter  society  in  the  early  days,  and  more 
recently  the  American  Railway  Association,  promoted 
uniformity  in  rail  sections.  Bridge  design,  tie  practice, 
and  a  host  of  track  details  are  in  the  care  of  the 
American  Railway  Engineering  Association.  Lumber, 
cast-iron  pipe,  and  other  items  in  very  large  number 
are  handled  by  other  societies,  all  competent  and  recog¬ 
nized  as  such.  So  much  for  organized  standardization. 
But  far  more  important  and  more  constant  has  been 
the  standardization  going  on  through  industrial  and 
commercial  processes — as  an  example,  standardization 
of  electric  lamp  sockets.  And  one  distinct  virtue  of 
the  system  now  prevailing  is  that  it  avoids  all  inter¬ 
ference  with  this  natural  growth  of  standards. 

This  complex  mechanism  has  operated  in  prompt  and 
delicate  response  to  the  developing  requirements  of 
industry.  It  has  rarely  sought  to  go  ahead  of  these 
requirements,  and  has  never  succeeded  in  so  doing. 

What  gain  will  be  realized  by  the  new  system?  This 
question  is  primary.  No  showing  of  advantage  has  yet 
been  made,  so  far  as  we  are  aware.  There  has  indeed 
been  talk  of  conflict  between  existing  organizations,  and 
of  failure  to  cooperate,  requiring  the  firm  hand  of 
recognized  leadership  to  bring  about  harmony.  But 
what  are  the  specific  instances?  The  few  cases  of 
recent  years  in  which  there  has  been  conflict  of  author¬ 
ity,  or  lack  of  joint  consideration,  do  not,  we  believe, 
show  a  need  for  controlled  cooperation,  but  contained  in 
each  case  evidence  that  the  field  of  work  was  not  yet 
ripe  for  effective  standardization.  But  there  are 
further  questions  to  be  faced,  questions  that  have  not 
yet  been  answered;  we  desire  to  suggest  a  few  of  them. 

What  are  engineering  standards?  What,  in  other 
words,  is  the  field  of  the  new  committee?  Can  it  define 
and  delimit  its  scope,  or  does  it  propose  to  act  on  the 
plan  of  taking  over  everything  resembling  standardiza¬ 
tion  work  that  may  come  into  view?  Frankly,  we  doubt 
whether  the  engineers  and  industrial  men  of  the  country’ 
are  prepared  to  give  a  blanket  warrant  to  a  new  and 
powerful  body  to  bring  about  uniformity  in  any  and 
every  subject.  Premature  standardization  is  bound  to 
prove  confusing,  and  temporarily  fettering  to  both  engi¬ 
neering  and  industry.  And,  on  the  other  hand,  the  delay 
to  proper  standardization  from  adding  another  element 
of  mechanism  may  prove  equally  annoying. 

The  dangers  of  a  lack  of  delimitation  of  scope  are 
obvious,  and  yet  compel  scrupulously  careful  consider¬ 
ation.  But  it  needs  to  be  remembered  also  that  ques¬ 
tions  of  engineering  design  are  often  closely  interlaced 
with  those  of  standards,  and  that,  if  an  unlimited  field 
of  action  is  at  hand,  mistakes  are  by  no  means  unlikely, 
especially  at  the  hands  of  a  body  acting  by  virtue  of 
judicial  character  rather  than  competency. 

Are  we  backward  in  standardizing?  With  our  present 
mechanism  we  have  taken  account  of  all  needs  of  tech¬ 
nical  industry  as  they  developed;  and  standardization 
may  easily  run  riot  if  a  ponderous  machine  once  gainr, 
momentum.  Has  there  been  failure  to  accept  standards 
that  have  been  formulated?  Automatic  acceptance  has 
been  readily  accorded  on  merit  to  satisfactory  stand¬ 
ards.  Shall  we  gain  through  standardization  by  fiat,  by 
rubber-stamp  approval,  as  a  substitute  for  voluntary 
acceptance?  These  are  but  a  few  of  the  many  questions 
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surrounding  the  new  movement,  questions  that  address 
themselves  to  every  member  of  the  profession. 

When  so  many  doubts  surround  the  matter,  it  is 
.surprising  indeed  that  the  movement  went  ahead  so 
.smoothly  and  silently.  To  look  back  a  few  months:  It 
was  initiated  in  the  early  summer  of  1917,  w'ith  a  view 
to  building  up  an  analogue  of  the  British  Engineering 
Standards  undertaking,  now  a  dozen  or  more  years  old. 
Whether  any  regard  was  had  for  the  fact  that  condi¬ 
tions  here  are  radically  different  is  not  apparent.  At 
the  time  the  first  Engineering  Standards  commission 
was  formed  in  England  there  was  a  deplorable  lack  of 
uniformity  as  well  as  of  means  to  bring  about  uni¬ 
formity.  Every  mill,  for  example,  rolled  different  shapes 
and  sizes  of  I-beams;  and  this  subject  was  in  fact  one 
of  the  first  to  be  taken  up  by  the  commission.  Here, 
on  the  other  hand,  an  extensive  commercial  automatic 
standardization  had  progressed  far,  and  elaborate 
society  work  had  long  been  under  way,  as  already  men¬ 
tioned.  These  fundamental  differences,  if  noticed,  did 
not  discourage  the  organizers  of  the  American  move 
ment,  however.  After  more  than  a  year’s  work  the 
present  committee  emerged.  It  has  three  representa¬ 
tives  f'^om  each  of  the  national  .societies  of  civil,  me¬ 
chanical,  electrical,  mining  and  testing  engineers.  It 
is  to  take  control  of  all  existing  standardizing  bodies, 
and  act  not  through  its  competence  but  by  exercising 
supreme-court  judgment  on  the  competency  of  others. 

If  representative  character  is  needed  to  give  the 
authority  which  this  Engineering  Standards  Committee 
is  to  exercise,  it  has  not  been  realized.  Present  diffi¬ 
culties  surrounding  the  committee  involve  this  very 
question,  and  a  reorganization  may  be  brought  about. 
But  will  even  a  broadly  representative  committee  or 
board  add  authority  to  a  well  drafted  technical  specifica¬ 
tion  by  its  approval?  Will  a  specification  for  steel 
rails,  to  take  a  definite  example,  gain  in  authority  by 
approval  on  the  part  of  a  body  composed  of  electrical, 
fire-insurance  and  boiler  experts?  This,  after  all,  is 
one  of  the  inevitable  foundation  questions,  a  psycholog¬ 
ical  one  rather  than  one  of  engineering  method. 

What  we  have  said  is  of  direct  moment,  we  believe, 
to  engineers  in  every  branch  and  every  society.  Two 
groups  of  existing  organizations,  however,  are  addi¬ 
tionally  concerned  in  an  even  more  personal  way,  as 
the  fields  in  which  they  have  long  worked,  with 
well  earned  recognition,  are  now  to  be  gathered  into 
the  sphere  of  the  Engineering  Standards  Committee. 
The  one  comprises  the  technical  railway  associations, 
chief  among  them  the  American  Railway  Engineering 
Association.  The  other  consists  of  the  American 
Society  for  Testing  Materials.  It  seems  likely  that  the 
railway  associations  will  continue  their  work  without 
thought  of  the  new  body,  and  will  maintain  their  full 
authority  over  the  matters  entrusted  to  them.  With 
respect  to  the  American  Society  for  Testing  Materials, 
however,  the  case  is  otherwise.  All  its  interests,  and 
the  peculiarly  enthusiastic  collaboration  of  many  minds 
which  for  years  has  distinguished  its  activities,  are 
involved  in  the  risk  of  a  seriously  weakening  process. 
No  membei'  of  the  testing  society  can  be  indifferent 
to  the  developments  in  connection  wdth  the  Engineering 
Standards  Committee;  nor  will  any  engineer  who, 
though  not  affiliated  with  the  society,  has' observed  its 
excellent  work,  wish  to  see  the  new  movement  proceed 
if  it  is  to  take  from  the  interest  concentrated  in  its 
committee  work,  or  reduce  the  service  it  renders. 


Wood  Construction  Feature  of  Charleston  Port  Terminal 

Desif^n  at  Army  Supply  Base  I^rsely  Dictated  by  War  Emergency,  But  Docks  and  Warehouses 
Illustrate  M(^em  Use  of  Timber  for  Such  Work 
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Engineer  of  Dock*.  Charleaton  Port  Terminal,  Charleaton,  8.  C. 

Timber  construction  mainly  was  used  for  the  docks  racks  for  about  3000  guard,  stevedore  and  other  operat- 
and  warehouses  of  the  Charleston  port  terminal,  an  ing  troops,  an  ice  plant,  a  bakery,  a  hospital  and  many 
Army  supply  base  on  the  Cooper  River  at  Charleston,  other  miscellaneous  structures. 

S.  C.,  because  timber  was  the  material  most  readily  The  warehouses  and  sheds  are  each  160  ft.  wide  Ity 
available  for  the  rapid  construction  demanded  last  sum-  1200  ft.  long,  with  an  80-ft.  space  between  buildings.  A 
mer  when  the  work  was  started.  Concrete  plans  were  20-ft.  platform  runs  on  either  side  of  each  warehouse, 
originally  prepared  for  the  docks,  but  the  pressing  de-  Three  lines  of  track  run  down  between  each  pair  of 
mand  for  speed  necessitated  the  change  to  wood,  warehouses  and  sheds.  These  connect  with  the  yard 
although  some  concrete  dock  work  was  done  after  the  trackage  and  are  used  for  unloading  incoming  material, 
armistice  was  signed.  The  timber  details,  however.  The  elevation  of  these  tracks  is  such  as  to  bring  the 
repre.sent  the  modern  use  of  an  old  material  in  harbor  floor  of  the  car  flush  with  the  platforms  and  ware 
structures,  and  as  such  are  worth  describing.  house  floors,  which  are  at  El.  13,  zero  being  mean 

The  (Charleston  port  terminal  is  really  three  adjoin-  low  tide  in  the  river, 
ing  terminals:  (1)  A  remount  station  and  animal  em-  The  details  of  construction  of  the  warehouses  follow 
barkation  depot  for  the  empoundment  of  Army  horses  standard  Construction  Division  practice:  Wooden  floor.s, 
and  mules  and  their  shipment  abroad;  (2)  an  ordnance  columns  spaced  20  ft.  on  centers  and  purlins,  with  tar 
depot  for  the  storage  and  shipment  overseas  of  ammuni-  and  gravel  roof.  The  floors  are  designed  for  a  live 
lion,  powder  and  TNT,  and  (3)  a  quartermaster  load  of  500  lb.  per  square  foot.  The  warehouses,  being 
depot  for  the  storage  and  shipment  of  all  quartermaster  built  on  marsh  land,  rest  on  pine  piles,  spaced  on  6  ft. 
materials.  It  is  only  the  quartermaster  depot  which  will  8  in.  centers  both  directions,  and  which  extend  above 
be  de.scribed  in  this  article.  ground  and  are  cut  olT  and  capped  with  10  x  12-in. 

The  quartermaster  depot  consists  principally  of  six  floor  stringers.  The  main  walls  are  of  tile  and  brick, 
large  warehouses  and  two  large  sheds  lying  parallel  to  and  the  warehouses  are  divided  transversely  every  100 
each  other  and  at  right  angles  to  the  waterfront.  Con-  ft.  by  brick  and  tile  fire  walls  entirely  free  of  openings, 
necting  the  outshore  ends  of  these  buildings  are  two  thus  dividing  the  warehouses  into  a  number  of  fire- 
headhouses,  one  running  along  the  ends  of  the  six  ware-  insulated  compartments.  All  warehouses  are  one-story 
houses  and  the  other  along  the  ends  of  the  two  sheds,  high,  except  that  a  second  story  is  built  on  the  lower 
On  the  outshore  side  of  the  headhouses,  and  connect-  end  of  warehouse  No.  6  for  offices,  etc.  All  openings 
ing  therewith,  is  the  dock.  The  combined  floor  area  are  provided  with  fire-resisting  doors,  and  a  complete 
of  these  warehouses  and  headhouses  is  1,700,000  sq.ft,  automatic  sprinkler  system  has  been  installed  through- 
To  the  north  of  the  warehouses  is  an  open  storage  area,  out  these  buildings,  thus  providing  another  safeguard 
formed  by  dredge-filling  the  marsh,  gridironed  with  against  fire. 

tracks  and  with  an  available  storage  space  of  1,320,000  The  headhouses  are  150  ft.  wide  and  have  a  combined 
sq.ft.  Also,  there  are  tanks  and  water  towers,  a  power  length  of  1840  ft.  They  are  of  similar  construction 
house,  a  locomotive  roundhouse,  several  fire  houses,  bar-  to  the  warehouses  except  that  they  are  considerably 
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higher  and  have  a  column  spacing  of  20  x  50  ft.  with 
woofkn  trusses  in  the  60-ft.  spans.  There  is  a  clear 
height  of  20  to  26  ft.  from  the  floor  to  the  under  side  of 
trusses.  The  headhouses  are  divided  into  compart- 
ments  by  tile  and  brick  cross  walls  every  120  ft.,  and 
are  provided  with  fire  doors  and  sprinklers,  as  in  the 
warehou.ses.  All  the  walls  are  supported  on  concrete 
foundation  walls  (supported  by  wooden  piles)  and  the 
outshore  headhouse  foundation  wall  also  supports  the 
inshore  end  of  the  dock  caps. 

The  columns  resting  on  this  outshore  wall  are  of 
steel  instead  of  wood,  and  project  some  35  ft.  above 
the  roof,  leaning  forward  at  a  slight  angle  to  form 
a  .system  of  cargo  masts  extending  the  full  length  of 
the  quartermaster  headhouses.  Between  the  tops  of 
the  masts  are  hung  15-in.  I-beams,  pin-connected  so  as 
to  permit  the  I-beams  to  swing.  Fastened  to  the  web 
of  the  I-beam  and  depending  below  the  lower  flange 
are  pin-connected  shackles  spaced  5  ft.  on  centers. 

Extending  along  the  front  of  the  quartermaster  head- 
houses,  north  through  an  open  stretch  of  about  2000  ft., 
and  in  front  of  the  two  ordnance  pier  sheds,  run  the 
docks,  which  are  slightly  over  a  mile  in  total  length. 

The  ordnance  pier  sheds  and  the  quartermaster  head- 
houses  are  built  out  in  the  water  and  are  supported  by 
untreated  pine  piles.  The  teredo  is  very  active  in  the 
Cooper  River  even  as  far  upstream  as  this  terminal, 
consequently  it  became  necessary  to  protect  these  piles 
from  attack.  This  was  done  by  driving  wooden  sheet 
piling  in  front  of  and  returning  shoreward  to  the  north 
and  south  of  the  warehouses.  Back  of  this  sheeting, 
under  the  warehouse  floors  and  surrounding  the  bearing 
piles,  was  pumped  a  dredged  fill  to  El.  7.5.  At  this 
point  there  is  an  average  tide  of  5  ft.  in  the  Cooper 
River,  so  this  fill  protects  the  piles  at  all  stages  of 
water.  The  sheet  piling  is  of  untreated  lumber,  and 
to  protect  it  from  the  teredo  it  was  originally  planned  to 
bank  up  filled  material  in  front  of  it  and  under  the  dock, 
allowing  it  to  slope  out  to  deep  water  at  the  face  of 
the  dock.  Owing  to  the  very  flat  slope  assumed  by  this 
material,  however,  and  on  account  of  the  narrow  width 
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UKDKINQ  ALONG  THE  DOCK  FRONT  OF  THE  CHARLESTON  PORT  TERMINAL 
DURING  CONSTRUCTION 


of  the  dock,  it  was  not  found  possible  to  pile  this  fill 
up  to  the  top  of  the  sheeting  without  having  the  toe  of 
it  extend  far  out  beyond  the  face  of  the  dock.  There¬ 
fore,  a  triangle  of  riprap  stone  was  u.sed  instead.  The 
depth  of  water  at  the  sheet  piling  varied  from  8  to  22 
ft.  Six-inch  sheeting  was  used  in  the  shallow'er  depths, 
and  12-in.  sheeting  in  the  deeper  water.  The  12-in. 
sheeting  ran  40  ft.  in  length  and  was  made  of  12  x  12-in. 
Oregon  fir  with  3  x  4-in.  tongue-and-groove  strips  spiked 
thereto. 

The  progress  of  the  work  necessitated  the  placing 
of  the  fill  behind  the  sheeting  considerably  in  advance  of 
the  receipt  of  the  riprap,  and  it  was,  therefore,  neces¬ 
sary  to  brace  the  sheeting  sufficiently  to  withstand  this 
earth  pressure.  This  was  done  by  tie  rods  of  U-in. 
diameter,  spaced  5  to  6i  ft.  apart,  passing  through  12 
X  12-in.  wales  at  the  top  of  the  sheeting  and  tied  back 
into  a  12  X  12-in.  deadman  about  35  ft.  in  the  rear. 
This  deadman  rested  behind  a  row  of  warehouse  piles, 
and  two  batter  piles  were  driven,  one  on  either  side  of 
each  vertical  pile  in  this  row.  The  heads  of  the  batter 
piles  were  cut  with  a  vertical  and  horizontal  face,  the 
pressure  being  transferred  to  the  batter  piles  by  the 
deadman,  and  the  upward  reaction  of  the  batter  piles 
being  taken  care  of  by  12  x  12-in.  chocks  bolted  to 
the  vertical  piles. 

Additional  resistance  was  provided  by  3  x  10-in. 
cross-bracing  on  each  row  of  foundation  piles  running 
at  right  angles  to  the  deadman  and  extending  from  the 
deadman  forward  toward  the  sheeting.  A  cross-section 
through  the  12-in.  sheet-pile  bulkhead  is  shown  in  a 
drawing.  The  bracing  for  the  6-in.  sheeting  is  similar 
to  the  12-in.,  but  only  one  batter  pile  is  driven  at  each 
vertical  pile,  and  the  cross-bracing  is  omitted.  There 
is  approximately  a  half  mile  of  this  sheet-pile  bulkhead 
wall  in  front  of  the  quartermaster  and  ordnance  ware¬ 
houses. 

The  original  plan  of  the  docks  called  for  an  all-con¬ 
crete  construction  comprising  concrete  piles  and  a  re- 
inforced-concrete  dock.  When  the  job  was  very  young 
and  only  a  few  of  the  piles  had  been  cast,  it  became  very 
evident  that  the  inexperienced 
labor  available  here  and  the 
inherent  nature  of  this  type  of 
construction  would  prevent  the 
completion  of  this  work  in 
anywhere  near  schedule  time. 
Since  speed  was  “of  the  es¬ 
sence,”  this  type  of  construc¬ 
tion  was  thereupon  abandoned, 
and  a  creosoted  -  pile  and 
wooden-deck  design  was  quick¬ 
ly  prepared;  this  is  the  dock 
which  has  been  built. 

The  dock  widths  vary  from 
41  ft.  in  front  of  the  quarter¬ 
master  warehouses,  55  ft.  in 
the  open  dock  north  to  a  slight 
angle  in  the  dock,  and  48  ft. 
from  there  on  north  in  front 
of  the  ordnance  pier  sheds  to 
the  north  end  of  the  dock, 
w'hich  terminates  at  the  mouth 
of  Goose  Creek.  The  depth  of 
the  water  along  the  dock  front 
N  PORT  TERMINAL  Varied  from  10  to  30  ft.  This 

has  been  dredged  to  give  30 
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IX)CK  WAS  BUILT  OUT  IN  RIVER  AND  PILLED  IN  BEHIND  LATER 


ft.  of  water  below  mean  low  tide  throuprhout  the  entire 
length  of  the  dook.s.  A  400-ft.  channel  was  cut  from 
the  navy  yard  up  to  this  terminal,  which  channel 
widened  out  to  800  ft.  in  front  of  the  quarterma.ster 
warehouses  and  to  1000  ft.  in  front  of  the  ordnance  pier 
shells,  thus  forminjf  a  turning  basin  for  ships.  The 
drtnlged  material,  consisting  mostly  of  a  bluish-green 
clay,  was  used  to  fill  in  under  the  warehouses  and  on 
other  marsh  ground  along  the  waterfront.  Approxi¬ 
mately  2,000,000  cu.yd.  of  material  was  moved  to  cut 
this  channel,  several  rotating  cutter  dredges  being  used. 

The  docks  are  designed  to  carry  a  live  load  of  600  lb. 
per  square  foot,  together  with  certain  railroad  and 
gantry  loads.  The  floor  of  the  dock  is  at  El.  12,  with  a 
slight  upward  slope  from  face  to  rear.  This  floor  comes 
flush  with  the  warehouse  floors  where  the  two  meet. 
All  piles,  except  fender  piles,  are  creosoted,  the  Ic  igths 
varying  from  40  to  80  ft.  They  are  driven  in  bents 
spaced  on  10-ft.  centers,  and  each  bent  is  capped  with 
a  continuous  stick  of  12  x  12- 
in.  Oregon  fir,  drift-spiked  to 
the  piles. 

A  system  of  bracing  on  each 
bent  extends  from  the  cap 
down  to  El.  2.  Two  horizontal 
3  X  10-in.  timbers  are  bolted 
on  either  side  of  the  piles  at 
that  elevation,  and  3  x  10-in. 
cro.ss-bracing  runs  between 
the.se  and  the  pile  cap,  being 
bolted  to  the  piles  and  the  cap 
at  intersections.  All  the  bolts 
are  of  1-in.  diameter.  It  was 
originally  planned  to  use  creo¬ 
soted  timber  for  all  this  brac¬ 
ing,  since  it  will  be  under 
water  at  high  tide.  On  account 
of  the  delay  in  obtaining  this 
creosoted  material,  however, 
untreated  pine  lumber  was 
used.  This  will  be  eaten  away 
in  time  by  the  teredo  and  will 
have  to  be  replaced,  and  at  the 


time  of  replacement  creosoted  lumber  will  probably 
be  u.sed. 

On  tho.se  sections  of  the  dock  that  are  in  front  of 
warehouses  there  are  two  batter  piles  in  front  and  one 
in  the  rear  at  each  bent.  In  the  open  sections  of  the 
dock  there  are  four  batter  piles  per  bent  in  front  and 
one  in  rear.  The  heads  of  the  batter  piles  are  cut  .so 
as  to  have  a  part  horizontal  and  part  vertical  face. 
These  faces  bear  against  longitudinal  timbers  running 
over  the  pile  caps  and  bolted  thereto.  At  such  point  on 
the  cap  a  3  X  J-in.  steel  U-strap  ties  the  cap  to  a  verti¬ 
cal  pile,  thus  transmitting  the  upward  reaction  of  the 
batter  pile  through  the  timbers  and  cap  and  down  into 
the  vertical  pile. 

On  the  dock  in  front  of  the  quartermaster  warehouses 
there  is  one  line  of  standard  railroad  track  and  two 
rails  spaced  19  ft.  apart  for  a  5-ton  gantry  crane.  On 
the  55-ft.  wide  section  of  the  open  dock  there  are  three 
lines  of  railroad  track  and  rails  spaced  44  ft.  apart 
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for  a  10-ton  gantry.  Standard  80-lb.  rails  are  used 
for  the  gantry  tracks,  and  Russian  rails  5  in.  high  with  ,-,x' 
tie  plates  for  the  railroad  tracks.  Two  12  x  12-in.  pine  ^ 
stringers  are  placed  under  each  rail  of  the  railroad 
track,  and  one  12  x  12-in.  stringer  under  each  gantry 
rail.  Supporting  this  gantry  stringer  are  three  addi¬ 
tional  creosoted  piles  .spaced  between  each  bent,  thus 
giving  a  pile  every  2J  ft.  under  this  .stringer. 

On  top  of  these  track  stringers  are  laid  6  x  8-in.  m 
cros.s-ties  spaced  16  in.  on  centers,  and  these  ties  al.so  ^ 
support  the  6-in.  floor  in  the  neighborhood  of  the  tracks. 

In  places  where  no  tracks  occur  the  flooring  is  carried 
by  6  x  12-in.  stringers  3  ft.  on  centers  resting  on  a 
6  X  8-in.  timber  spiked  to  the  top  of  the  cap. 

Several  heavy  timbers  are  framed  in  on  the  face  of 
the  dock  for  stiffness,  and  a  12  x  12-in.  bumping  timber 
projects  above  the  floor  at  the  face  of  the  dock  and, 
in  the  open  sections,  in  the  rear  also.  White-oak  fender 
piles  are  spaced  on  10-ft.  centers  in  front  with  an  8  x 
12-in.  fender  cap  and  a  line  of  8  x  10-in.  fender  chocks,  hos 

A  3-in.  apace  is  left  between  the  rear  of  the  dock  and  pos 

the  front  wall  of  the  warehouses  to  allow  for  any  edg 

possible  movement  of  the  dock  when  a  ship  is  brought  at  1 

alongside.  This  slot  is  covered  by  a  10  x  i-in.  steel  V 

plate.  stri 

The  docks  are  divided  into  300-ft.  sections  by  double  com 

fire  walls.  The  piles  in  two  adjoining  bents  are  cut  coni 

off  near  low.  water,  and  a  16-in.  concrete  wall  is  built  pile 

on  each  bent.  The  bottoms  of  the  walls  are  at  mean  con 

low  water,  and  are  tied  together  by  longitudinal  6-ir 

rein  forced-concrete  struts.  A  reinforced-concrete  deck  11-i 

spans  between  the  tops  of  the  two  walls  and  is  mono-  pile 

lithic  therewith.  Longitud-  ■ 

inal  troughs  are  formed  in  *T'  J 

this  slab  to  permit  the  i 
pas.sage  of  gantry  rails  ^  I 
and  the  ties  and  rails  of  I 

the  railroad  tracks ;  also,  1  I 
longitudinal  cross  -  walls 
are  spaced  under  the  gan-  i  \. 
trj'  tracks.  A  typical  cross-  -  r  oi*  i* 

section  through  the  dock  ^  ^  /  *  *  '  2”/ 

at  the  fire  walls  is  shown  | 

in  one  of  the  drawings.  _i _ 

Trap  doors  are  cut  in  the  „  , 

dock  floor  in  front  of  the  I  V 

warehouses  every  300  ft.  ^  '■  'ikt’*Rod 

to  permit  inspection  un-  ^ 

derneath  the  dock  and  to 
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hose  lines  in  case  of  fire.  Standard  types  of  mooring 
posts  and  cleats  are  spaced  every  80  ft.  along  the  outer 
edge  of  the  dock.  A  group  of  dolphin  piles  was  driven 
at  the  outshore  corner  at  each  end  of  each  dock. 

When  the  armistice  was  signed  and  speed  of  con¬ 
struction  became  less  vital,  it  was  decided  to  use  the 
concrete  piles  already  cast  to  build  150  ft.  of  reinforced- 
concrete  dock,  in  accordance  with  the  first  plan.  These 
piles  were  52  ft.  long  and  18  in.  square,  with  beveled 
corners.  The. lower  2  ft.  of  length  was  tapered  to  a 
6-in.  square  point.  They  were  reinforced  with  four 
U-in.  square  rods  spaced  3  in.  from  the  face  of  the 
pile  to  the  center  of  the  rod.  The  main  rods  were 
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tifd  toj(«*ther  every  12  in.  by  h»M»pM  nnido  of  1-in.  Htwl. 
ThoMt*  were  Hpaeed  4  in.  for  hImuI  5  ft.  at  the 

head,  and  !1  ft.  at  the  point  of  the  pile.  About  4  ft. 
from  the  head  of  the  pile  a  ahtirt  lentrth  of  pipe  3  in. 
in  diameter,  waa  euat  in  the  pile  at  rijfht  aiiKlea  to 
the  axia.  Thia  jrave  a  convenient  point  to  which  to 
tie  in  handlinif  the  pile  in  the  driver  leada.  The  piloa 
were  caat  on  larire  platforma.  Wtaalen  forma  were  uaed 
for  the  pilea,  with  a  apace  of  9  in.  between  each  aet 
of  forma,  to  facilitate  atrippiiiK.  When  the  concrete 
waa  aulllciently  aet  theae  forma  mere  removed  and  were 
uaed  axain  to  form  a  pile  on  top  of  the  previoua  one. 
In  thia  way  three  tiera  of  pilea  were  caat. 

The  pilea  are  cut  off  at  Kl.  t5.5  with  the  pile  rein¬ 
forcing  roda  project i UK  3  ft.  about  the  cutoff,  and  a 
heavy  concrete  irirder  wall  capa  each  bent  of  pilea.  Thia 
wall  extenda  up  to  and  ia  monolithic  with  a  U-in. 
rein  forced-concrete  fhair-alat)  apanniiiK  laHween  benta. 
Heavy  Kii’dera  are  caat  umler  the  gantry  rail,  and  a 
trouKh  la  left  for  the  railroad  track  aimilar  to  that 
in  the  tire-wall  conatruction.  Two  lontritudinal  atruta 
brace  the  bottom  of  the  bent  capa,  one  atrut  near  the 
front  and  one  near  the  rear  of  the  dock.  A  typical 


croaa-aection  of  thia  concrete  dock  ia  shown  in  one  <j| 
the  drawiiiKa. 

After  the  armistice  was  si(med,  one  of  the  ordnanc. 
pier  aheda  and  the  dock  In  front  of  it  were  aband«mc(| 
alao  a  portion  of  the  open  dock  between  the  quarb  r- 
maater  and  the  ordnance  warehouaea  was  omitted.  All 
of  the  quartermaater  warehouses  and  headhouses  an- 
built,  however,  together  with  about  a  half  mile  of  do(  k 
in  front  of  them;  alao  700  ft.  of  dock  in  front  of  the 
ordnance  pier  ahed. 

The  total  coat  of  this  project  will  be  approximattdy 
$17,000,000.  The  work  was  in  charRe  of  the  engi¬ 
neer  in»t  branch  of  the  Conatruction  Division  of  the 
Army,  under  the  supervision  of  Col.  Lincoln  Rush,  Lieut 
Col.  R.  M.  White,  chief  of  the  Port  Terminal  Section, 
and  Lieut.  Col.  L.  L.  Calvert,  auperviaing  conatructinc 
quartermaster.  C-ol.  F.  K.  l.^mphere  waa  oonalruclin)' 
quartermaater  in  charge  of  the  work  in  the  field.  Tlie 
Mason  &  Hanirer  (’ontractiiqr  Co.  was  the  genera! 
contractor,  and  the  Dei^non  Contractinjj  Co.  was  the 
subcontractor  on  the  ordnance  magazines  and  part  of 
the  docks.  The  Atlantic,  (lulf  &  Pacific  Co.  waa  the  con¬ 
tractor  for  the  dredKinv- 


ConHtructH  Larf^rest  (xus  Line  in  the 
United  States 

('oke  Pliint  HiiildH  (ihn  IVlain  10  Inrhen  In  Diameter 
l.iiid  Near  PitlNburKh — Method  of  ('onNtrurtion 
and  JointH  Dearrihed 

C'^ONSTRUCTIDN  of  what  is  reported  to  be  the 
>lnrKest  khk  lioe  in  the  United  States,  and  probably 
in  the  world,  is  now  beinjr  completed  for  the  Car- 
neirie  Natural  (!as  Co.  The  line  has  a  maximum  dia¬ 
meter  of  40  In.,  ia  11  miles  lonjr,  has  a  daily  capacity  of 
70.000,000  cu.ft.,  and  la  capable  of  sustainintr  a  pressure 
of  200  lb.  per  square  Inch,  but  will  actually  work  umler  a 
pre.ssure  of  from  30  to  50  lb.  It  is  beinir  built  to  convey 
Kas  from  the  byproduct  coke  plant  of  the  Clairton  Coke 
Works  to  the  Duquesne,  Homestead,  and  Hd^ar  Thomson 
attad  mills  near  Pittsburirh.  The  joint  used  is  of  the  Cus¬ 
ter  ty|H*,  with  rubber  traskets.  The  flexibility  of  this 
joint,  due  to  Its  buckle-plate  sleeve,  is  said  to  have  made 
it  much  easier  to  obtain  tiirht  joints  over  this  nnifrh 
country,  which  required  many  vertical^ and  horizontal 
curves.  This  feature  al.so  expedite«l  the  tleld  work  and 
made  it  possible  to  lay  the  pipe  with  inexperienced  men 
and  at  a  minimuiii  cost. 

lirsitni  and  l.ocation  of  Linr — The  pipe  for  this  line 
is  of  the  liK’k-bar  type,  with  plain  ends.  The  uniform 
thickness,  for  all  sizes  from  30  to  40  in.,  is  S  in.  Three 
diameters  of  pipe  are  beinjr  us«hI,  as  follows:  There 
are  38.081  ft.  of  40-in.;  12,381  ft.  of  36-in.  and  7881  ft. 
*»f  30-in.  These  reductions  in  size  are  nuule  as  the 
line  nenrs  its  ilestination,  and  rear  the  branches  to  the 
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various  manufacturinir  works.  It  was  necessary  to 
use  riveted  pipe  in  certain  special  sectioqs  for  very 
sharp  curves  and  for  a  riser  which  was  required  at  a 
bridge. 

As  the  line  passes  throuRh  a  hilly  country,  the  vertical 
and  horizontal  curves  are  numerous;  this  required  si)c 
cial  lawelintf  of  the  ends  of  the  pipe  so  that  they  would 
fit  tightly  toKether.  The  grades  and  alitcnment  were 
carefully  worked  out,  and  the  pipe  for  curves  were  cut 
and  match-marked  for  assembling.  Where  the  curves 
are  of  large  radius,  the  play  allowed  by  the  Ilexible 
joints  use<i  is  sufllcient 
to  make  the  turn.  The 
design  of  this  coupling 
is  shown  in  the  sketch. 

The  buckle-plate  sleeve 
which  abuts  against  the 
rubber  gasket  allows  for 
an  opening  of  from  I  in. 
to  U  in.  on  the  outside 
of  curves,  while  still 
maintaining  a  gas-tight 
joint.  By  proper  bevel¬ 
ing  a  curve  of  133-ft. 
radius  ’  as  laid.  To  round 
this  curve,  which  is 
shown  in  the  illustration, 
six  17-ft.  lengths,  beveled 
2i  in.  each  end  were  used.  The  central  angle  of  the 
curve  is  44“  3  min.  and  the  tangent  length  is  54  feet. 

Comitrurtion — Pipe  was  delivered  at  the  site  by  rail, 
the  standard  length  being  80  ft.  It  was  loaded  nine  per 
car  for  30-in.,  eight  per  car  for  86-in.,  and  five  per 
car  for  40-in.  diameter.  Delivery  to  the  line  was  bv 
teams,  as  it  is  hi».8  been  found  by  experience  that  they 
cannot  lie  equaled  for  this  work,  on  account  of  the 
roughness  of  the  country  through  which  the  lines 
generally  run.  The  pipe  can  bo  loaded  and  unloaded 
by  various  means,  but  the  general  practice  ia  to  snul) 
them  down  skids  from  the  cars  to  the  wagons,  and  fn>ni 
the  wagons  to  the  ground  at  the  location.  Accurate 


placiriK  is,  of  course,  con¬ 
ducive  to  eflk’iency  in 
layinK,  and  this  received 
particular  attention.  The 
pipes  were  distributed 
and  struntr  out  parallel 
to  the  line,  as  near  as 
possible  to  the  place  they 
would  finally  occupy. 
However,  where  the  line 
ran  alonK  a  side  hill,  it 
was  often  necessary  to 
lay  them  at  rijcht  angles 
to  the  line  to  keep  them 
from  rolliiiK.  This  caused 
e.xtra  expense  in  laying 
pipe. 

fj.mirnf ion— The  nature  of  the  soil  along  the  line 
varies  from  heavy  clay  to  hard  rock.  A  large  part  of 
it  is  clay,  and  for  such  sections  a  specially  designed 
trenching  machine  which  digs  a  trench  54  in.  wide  is 
used.  This  width  of  trench  will  accommodate  a  40-in. 
pipe.  Where  rock  is  encountered,  a  light  revolving 
steam  .shovel  of  J-cu.yd.  capacity,  having  a  long  dipper- 
handle  is  used.  The  trench  is  first  drilled  and  blasted, 
and  then  cleaned  out  by  means  of  the  steam  shovel. 
The  general  depth  of  the  excavation  runs  from  6  to  8 
ft.,  two  feet  of  covering  being  considered  advisable. 

With  the  trenching  machine  500  lin.ft.  of  trench, 
from  <1  to  8  ft.  deep,  is  excavated  in  10  hours.  The  gang 
required  for  this  work  is  an  engineer,  a  fireman  and 
15  n.en.  The.se  are  re<iuired  to  keep  the  buckets  of 
I  he  excavator  from  clogging,  to  keep  the  track  clear  for 
the  track-laying  tractive  device,  and  to  place  planking 
where  necessary.  A  view  of  the  trench  cut  by  the  ma¬ 
chine,  with  the  pipe  installed,  is  shown  in  the  illustra¬ 
tion.  In  some  places,  where  the  ground  is  unstable,  it 
has  been  necessary  to  slope  or  sheet  the  sides  of  the 
trench. 

/‘i/ie  Laying  and  Joining — After  the  delivery  of  the 
pipe,  and  upon  the  completion  of  the  trench  to  the 
proper  line  and  grade,  pipe  laying  is  accomplished  by 
means  of  tripods  supporting  block  and  tackle  operated 
by  a  winch,  as  shown  in  an  illustration.  After  lower¬ 


ing  the  pipe  into  the  trench  and  adjusting  the  joint, 
the  back  tripod  is  moved  forward,  while  the  forward 
tripod  supports  the  end  of  the  pipe  until  the  insertion 
of  the  next  length.  In  adjusting  the  joint  the  back 
ring  is  first  put  upon  the  pipe,  and  the  rubber  gasket, 
which  fits  snugly  against  the  pipe,  is  snapped  over  it 
and  pushed  back  to  position  in  the  ring  groove.  The 
buckle-plate  sleeve  is  next  in.serted,  after  which  the 
next  length  of  pipe,  with  the  forward  ring  and  the 
rubber  gasket  already  in  place,  is  inserted  in  the  sleeve. 
The  ringbolts  are  now  placed  and  the  nuts  tightened 
up  temporarily.  A  2-in.  clearance  between  the  ends  of 
the  pipe  is  allowed  for  expansion.  After  temporary 
placing  and  tightening  of  the  bolts,  an  auxiliary  gang 
follows  and  completes  this  tightening,  which  pres.ses  the 
buckle-plate  in  against  the  rubber  gasket,  making  an 
air-tight  joint. 

One  foreman  and  30  to  36  men  lay  and  completely 
connect  up  al)Out  400  ft.  of  this  g.os-Iine  per  day,  in¬ 
cluding  an  initial  covering  with  almut  1  ft.  of  earth. 
Inasmuch  as  there  is  no  riveting,  the  work  can  all  be 
done  with  ordinary  labor  under  proper  supervision. 

As  soon  as  a  mile  of  pipe  has  been  laid  and  the 
centers  have  l)een  backfilled,  it  is  subjected  to  what  is 
known  as  a  .soap-and-wator  test.  This  consists  of  seal¬ 
ing  the  ends  of  the  pipe  and  going  over  all  field  joints 
with  soap  and  water,  so  that  when  the  pipe  is  subjected 
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PIPE  LAID  UPON  CONCRETE  PIER.S  WITH  16-FOOT  SPAN 
ALONG  EMBANKMENT 


to  the  required  pressure  of  50  Ib.  per  square  inch,  soap 
bubbles  will  appear  upon  the  surface,  if  there  is  leakage. 
The  individual  sections  of  pipe  receive  this  test  before 
leaving  the  shops.  This  is  considered  one  of  the  sever¬ 
est  tests  that  can  be  required  of  a  gas  line. 

Backfilling — Backfilling  is  accomplished  by  means 
of  a  dragline  machine.  With  a  gang  of  six  men  about 
300  ft.  per  day  is  backfilled  on  the  average.  It  is  neces¬ 
sary  to  dress  up  the  final  surface  by  hand. 

Work  upon  the  48,000-ft.  line  to  the  Duquesne  and 
Edgar  Thomson  steel  mills  began  Oct.  1,  1917,  and  was 
completed  Aug.  81,  1918.  The  12,000-ft.  branch  to  the 
Homestead  steel  works  is  now  being  completed.  The 
average  gang  employed  upon  the  work  has  been  1000 
men,  who  work  in  several  gangs.  In  special  cases  the 
pipe  was  laid  above  ground  on  concrete  piers  with  a 
span  of  about  15  ft.,  as  shown  in  one  of  the  illustrations. 
Being  a  gas  line,  it  is  unnecessary  to  keep  it  covered 
on  account  of  frost. 

The  T.  A.  Gillespie  Co.,  of  New  York  is  the  contractor 
for  the  construction,  and  the  lock-bar  pipe  is  being 
furnished  by  the  East  Jersey  Pipe  Corporation. 
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Notes  on  the  Design  of  a  Single-Wall  Cofferdam 

Size  and  Location  of  Timber  Wales  and  Braces  and  Size  of  Timber  and  Steel  Sheeting  Developed  From 

Both  Theoretic  and  Economic  Considerations 

By  F.  R.  Sweeny  . 

KnirInwT,  The  Kounrtntlon  (’o.,  IMttBhurgh.  Penn. 


COFFERDAMS  are  too  often  built  by  rule-of-thumb 
methods,  regardless  of  structural  or  economic  re¬ 
quirements.  The  following  analysis  is  offered  as  a 
practical  and  ready  solution  of  the  design  of  the  most 
generally  used  type  of  cofferdam,  the  open  pit  in  which 
the  retained  earth  or  water  is  held  by  vertical  .sheet- 
piles  bearing  against  longitudinal  wales  and  cross¬ 
braces.  Such  a  coffer  is  shown  in  plan  and  cross-sec¬ 
tion  in  Fig.  1,  which  also  gives  the  diagram  of  pre.ssure. 


Fl<;.  1.  I'l-AN  SECTtO.V  ANI>  OITTSIDE  PRES.SPRB 

i>ia<;ra.m  ok  .sin«'.i,e-\vam,  ookkerdam 


assuming  that  the  horizontal  unit  pre.ssure  varies  di¬ 
rect  tv  as  the  depth. 

Let 

tv  —  Weight  per  cubic  foot  of  material  out¬ 
side  sheeting. 

f  —  Ratio  of  horizontal  to  vertical  pressures. 

a  =  Span  of  wale  in  feet. 

.V  ~  Numl)er  of  rows  of  wales  from  surface 
(not  counting  top  set). 

J),,  D^,  Pff  =  Distance  from  surface  to  corresponding 
wale. 

b  —  Width  of  wale  as  a  beam. 

d  —  Depth  of  wale  as  a  beam. 

I  —  Span  of  sheeting  or  distance  between 
wales. 

h  —  Depth  from  surface  to  any  point. 

W  —  Allowable  load  on  wale  of  span  s  and 
section  b  d. 

k  —  Safe  unit  stress  in  wale. 
b'=VVidth  of  single  sheeting. 

In  addition  to  the  almve  assumptions,  let  areas  A,  B, 
C,  and  />  be  e(]ual,  which  means 'that  all  wales  are  the 
.same  size.  It  follows  from  these  assumptions  that  the 
top  wale  set  will  be  theoretically  of  zero  size,  since  it 
is  supposed  to  carry  no  part  of  the  load  from  area  A. 
From  practical  considerations  this  set  is  always  placed, 
but  it  will  form  no  part  of  these  discussions,  since, 
by  so  doing,  the  conclusions  will  in  no  way  be  affected. 
This  set  is  shown  dotted. 


The  total  load  on  S  wales  over  one  panel  = 
=  NW  or  N= 

kbd* 

But  since  W  =  then 


N  = 


4.bwch*ii* 


kbd^ 

,  _  I  kbd^^J 
*  \  4.5m>c«* 

Equating  the  moment  of  the  total  pressure  area,  to  in¬ 
clude  N  wales,  to  the  sum  of  the  moments  of  the  wale 
reactions  about  the  surface,  we  get  the  following  ex¬ 
pression, 

2  i  khrl*  M 

Solving  for  Ds  we  get 
2  j  Lbd^N* 

4.5iFc«’  -  4-  +  D(.v-  „) 

Substituting  the  value  of  D(.v-i) 

Dx  =  0.:ii4  ^  (v  (3) 

Equation  (3)  expresses  the  law  of  wale  spacing,  bu^ 
would  be  of  little  practical  value  to  the  engineer  in 
this  form,  as  it  is  too  complex  for  ready  calculation. 
We  can  reduce  this,  however,  to  a  very  handy  diagram, 
Fig.  2,  (see  page  710)  in  which  all  the  variables  are 
taken  care  of  except  k,  tv  and  c.  For  the  diagram  some 
constant  value  is  assigned  to  these  variables  and  the 
ca-ses  in  which  they  may  differ  from  the  values  assigned 
are  provided  by  means  of  a  table  of  constants,  whirh 
will  be  taken  up  later. 

In  the  right-hand  side  of  the  diagram  let  the  ab¬ 
scissas  be  N  and  the  ordinates  the  depth  D  to  the  wale 
N.  The  third  variable  s  is  taken  care  of  by  construct¬ 
ing,  in  the  left-hand  diagram,  a  different  vertical  scale 
for  each  value  of  8.  These  scales  will  vary  in  length 
directly  as  the  span,  and  .so  can  be  most  easily  laid  off 
by  drawing  radial  lines  from  the  point  of  intersection  of 
the  surface  line  with  the  zero  span  line.  Now  solve  the 
equation  for  s  equal  to  10  ft.  for  all  values  of  AT  and 
timber  sizes  b  X  ^  Rnd  plot  the  curves  as  shown.  The 
depths  to  the  different  wales  will  be  found  on  the  proper 
rpan  line  opposite  the  points  where  the  vertical  N  lines 
intersect  the  wale  curves. 

For  example,  let  us  assume  a  cofferdam  26  ft.  deep 
and  12  x  12-in.  wales.  The  factors  determining  the 
wale  size  will  be  considered  later.  We  will  also  assume 
a  span  length  of  12  ft.  Reading  down  the  12-ft.  span 
line  in  the  left-hand  diagram  opposite  the  successive 
points  where  the  vertical  “No.  of  wales”  lines  on  the 
right  intersect  the  12  x  12-in.  wale  line,  we  get  the  fol¬ 
lowing  depths,  0,  5J,  9J,  124,  15,  17,  18i,  204,  21J,  234. 
244. 

It  will  be  noticed  in  the  diagram  that  the  wales  are 
numbered  starting  with  the  one  at  the  surface.  This 
would  not  be  true  in  plotting  from  the  formula,  but  for 
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practical  reasons  the  numbers  have  been  shifted  to  in¬ 
clude  this  one. 

Many  cases  will  arise  in  which  different  values  of  k, 
w  and  c  will  be  chosen.  In  order  .to  meet  these  condi¬ 
tions  a  table  of  constants  must  be  developed  whereby  the 
data  as  taken  from  the  diagram  may  be  modified  to  pro¬ 
duce  the  correct  results.  The  constant  in  Eq.  (3)  is 
represented  by  the  expression 


Which  for  the  diagram  in  Fig.  2  is 


0.314 


156o_ 
62.5  X  1 


Therefore  to  obtain  any  ether  value  for  D^with  other 
values  for  k,  w,  and  c,  the  expression  will  be 


Ds  (from  diagram) 


0.314 


1500 


X  0.314x1  — 
\  wc 


\  62.5  X  i 


From  which  we  get  as  the  value  of  the  constant  by 
which  we  multiply  the  depths  as  taken  from  the  diagram 


|_^X  62.5 
\  tve  X  1500 


The  accompanying  table  is  worked  out  for  both  level 
and  surcharged  conditions,  the  unit  weights  and  con¬ 
stants  c  are  taken  from  Peele’s  “Mining  Engineers’ 
Handbook,”  p.  2233.  If  we  assume  k  =  1000  lb.  per 
square  inch  and  dry  sand  with  level  surface  for  the  dig¬ 
ging  material,  then  the  depths  as  found  in  the  example 
previously  worked  out  will  be  modified  by  multiplying  by 
1.24,  giving  the  following  depths,  0,  6.84,  11.78,  15.5, 
16.61,  21.1,  23.3,  and  the  next  comes  at  the  bottom, 
or  25.2. 

Denifin  of  Sheeting — So  far  only  the  wales  and  struts 
have  been  considered,  but  as  the  pressure  is  transmitted 
to  them  through  the  sheeting,  the  relation  between 
sheeting  span  to  wale  spacing  must  be  determined  and 
plotted  on  the  diagram  in  order  to  determine  the  limit¬ 
ing  thickness  for  each  layout  of  wales. 

From  Fig.  2  the  following  relation  holds: 


whcl*  _  kb't*  j  _  0.75m’c/iI* 
.  8  "12  X  6  ^  “  k 


(5) 


Letl’=  (D(Ar+i)  —  D.v)’  and  substituting  the  value  of 
h  from  Eq.  (2)  into  Eq.  (5)  and  using  Eq.  (3) 


:0.0.S49(/’ 

\  ^ 


\|  ^J,jXVA^[V(iv+T)»-2VArM  V(.v-i)’l* 

(6) 


Solving  this  equation  for  the  different  values  of  t, 
bd  and  N  with  the  same  values  for  k,  w  and  c  as  used 
for  the  wales,  the  sheeting  lines  can  be  plotted  on  the 
diagram  (Fig.  2).  These  are  shown  at  the  left  cross¬ 
ing  the  span  lines. 

It  is  important,  at  this  point,  to  call  attention  to  the 
fact  that  the  sheeting  thickness  is  determined  by  the 
span  near  the  surface  and  not  at  the  bottom  as  held 
by  many.  The  reason  for  this  becomes  apparent  from 
Fig.  2,  whence  it  will  be  seen  that,  whereas  the  load  on 
each  wale  and  therefore  each  span  of  sheeting  is  con¬ 
stant,  the  span  is  greater  at  the  surface — the  bending 
moment  being  proportional  to  the  span,  in  this  case. 
Note  that  in  Eq.  (5)  and  (6)  the  sheeting  spans  I  are  not 
L-onsidered  as  continuous,  this  being  in  line  with  good 
practice,  since  it  is  difficult  to  tell  very  much  about  the 


strength  of  wooden  sheeting  after  it  has  been  driven 
the  full  depth  of  the  cofferdam.  In  the  case  of  steel 
sheeting,  however,  we  can  and  do  consider  it  continuous. 

To  make  the  diagram  complete,  lines  have  been  added 
for  Lackawanna  steel  sheeting,  both  for  the  S  x  12J-in. 
straight  web  and  3  x  14-in.  arch  web  for  12  x  12-in. 
and  14  x  14-in.  wales,  the  resisting  moments  of  which 
have  been  taken  from  the  manufacturer’s  catalog.  It 
is  interesting  to  note,  by  way  of  comparison,  that,  con¬ 
sidering  the  wooden  sheeting  noncontinuous  and  the 
steel  continuous,  the  straight  web  sheeting  is  approxi¬ 
mately  equivalent  to  5-in.  wooden  sheeting  and  the  arch 
web  to  something  over  7  inches. 

In  determining  the  limiting  sheeting  thickness,  in 
any  case  it  must  be  borne  in  mind  that  this  will  be  found 
in  the  diagram  opposite  the  position  of  the  wale,  the 
minimum  sheeting  for  the  full  depth  being  found  op¬ 
posite  the  second  wale  for  reasons  ju.st  .stated;  thus,  the 
.sheeting  lines  have  been  di.scontinued  above  this  point. 

In  regard  to  the  change  in  values  of  k,  iv  and  c  as  in 
the  case  of  the  wales,  these  functions  bear  the  inverse 
relation  to  t  that  they  bear  to  D,  therefore  the  same 
constants  will  hold  good,  but,  instead  of  multiplying, 
the  thickness  must  be  divided  by  them. 

Economics  of  the  Structure — In  determining  the 
value  of  the  unit  stress  k,  it  is  well  to  bear  in  mind 
that  higher  values  than  are  used  in  permanent  struc¬ 
tures  are  permissible,  since  the  matter  of  deflection  is 
ordinarily  of  little  moment,  provided  sufficient  strength 
is  developed,  with  a  reasonable  factor  of  safety.  Thus, 
it  is  thought  that,  for  ordinary  uses,  1500  lb.  is  a  good 
value. 

The  values  of  w  and  r  are  not  so  easily  determined, 
being  largely  matters  of  mature  judgment.  In  any 
event,  it  is  important  to  look  into  the  matter  of  possible 
saturation  of  the  soil  to  the  point  where  hydrostatic 
pressure  will  be  developed  and  superimposed  upon  the 
earth  pressure. 

When  we  begin  to  look  into  (.he  matter  of  the  size 
and  span  of  wales  and  braces,  we  see  that  quite  a  num¬ 
ber  of  factors  enter  in,  chief  among  which  are  (1) 
proper  clearance  for  dredging  and  other  work,  (2)  lay¬ 
out  of  the  permanent  structure  within,  (3)  economic 
considerations. 

Let  us  investigate,  first  of  all,  just  when  the  most 
economical  condition  obtains  and  in  connection  therewith 
consider  the  other  factors. 

Nothing  has  been  said,  up  to  this  point,  about  the 
size  of  braces,  so  it  will  be  assumed  that  they  are  the 
same  size  as  the  wales,  which  is  not  theoretically  cor¬ 
rect,  but  the  assumption  suffices  for  this  investigation, 
as  will  be  seen  further  on. 

From  Fig.  1,  the  total  ft.  B.M.  of  timber  = 

+  B  +  4  [L  +  B]2m 

Substituting  the  value  of  N  from  Eq.  1 

+  [^  +  L]2Ht  (7) 

The  expression  in  the  first  bracket  represents  the  tim- 
l:)er  in  the  wales  and  braces  and  the  second  bracket 
the  sheeting. 

Our  object  now  is  to  determine  the  conditions  for 
minimum  timber  in  Eq.  7.  As  will  be  seen,  there  are 
three  variables  s,  d  and  t,  and  the  last  may  be  expressed 
in  terms  of  the  other  two  together  with  the  breadth  b. 
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The  proper  method  of  ap¬ 
proach,  from  a  mathematical 
point  of  view,  would  be  to 
assume  some  values  for  b  and 
d.  differentiate  BM.  with  re¬ 
gard  to  the  span  8,  equate 
the  result  to  zero  and  solve 
for  8.  The  values  so  found 
will  give  us  the  most  eco¬ 
nomical  span  for  that  partic¬ 
ular  value  of  b  and  d.  Then 
assume  s  constant  and  do 
likewise  for  b  and  d.  This 
procedure,  however,  leads  in¬ 
to  rather  complex  expres¬ 
sions,  and  so  we  will  resort 
to  graphical  solution. 

From  Eq.  7  draw  the  curve 
for  each  size  wale,  assuming 
successive  values  for  the 
span  8.  The  values  for  the 
sheeting  thickness  will  have 
to  be  taken  from  the  diagram 
corresponding  to  the  specific 
condition  of  span,  etc.  Such 
curves  have  been  plotted  in 
Fig.  3  for  two  different  cof- 
erdams  of  widely  varj'ing 
proportions  of  breadth  B  to 
length  L,  the  first  or  upper  f'lO- 

set  being  almost  square  in 
plan,  while  the  lower  represents  an  elongated  layout. 

The  point  of  minimum  timber  is  clearly  shown  for 
each  case  and  forces  the  following  conclusions:  The 
quantity  of  timber  varies,  in  general,  with  the  size  of 
wale  and  inversely  as  the  span,  the  most  economical 
span  for  each  wale  being  roughly  proportional  to  its 
size.  The  point  of  minimum  timber  varies  very  little 
for  the  two  different  sets  of  curves,  comparing  like 
wales.  The  necessity  for  maintaining  the  proper  dis¬ 
tance  between  braces  for  the  dredging  bucket  and  the 
handling  of  material  fixes  more  or  less  exactly  the  span 
of  the  wale.  This,  in  practice,  is  in  the  neighborhood 
of  10  ft.,  and  for  the  most  economical  layout  would 
call  for  a  12  X  12-in.  wale. 

It  is  sometimes  expedient  to  arrange  the  bracing 
regardless  of  the  above  in  order  to  meet  certain  con¬ 
struction  conditions,  the  saving  resulting  from  this  off¬ 
setting  the  increased  cost  of  timber.  These  conditions 


MULTiri-Y  l)El*THS  TO  WAU';8  AS  FOU.ND  I.N  DIAGRA.M  BY 
FOI.I>OWINU  CX)NSTANT8  FOR  THE  CONDITIONS  SHOWN 


•  -  -- 1 .evrl  Surfare - ■  • '  SurrhHrged  “  0  -  ■ 

■  Unit  — -l-'iber  StnvB — ■  Fib«‘r  Siren  — - 

Material  Wt.  C  1,000  1,500  2.000  C  1,000  1,500  2.000 

Water  .  62  5  I  00  0  816  I  00  I  155  I  00  0  816  I  00  1.155 

Clay,  wet .  150  0  59  0  7)6  0  902  I  04  0  97  0  574  0  704  0  81 

CUy.damp .  120  0  16  1  47  1  80  2  08  0  70  0  70  0  86  0  99 

CUy.  drv  .  MO  0  41  0  955  I  175  I  )6  0  91  0  64)  0  79  0  91 

Sand.  »Tt  .  120  0  ))  I  02  I  25  |l  44  0  86  0  6)5  0  78  0  90 

Sand,  damp .  MO  0  21  I  )4  I  645  I  90  0  76  0  705  0  865  I  00 

.Sand,  dry  .  100  0  27  I  24  I  52  I  76  0  81  0  72  0  88  I  02 

I.oian.  wet .  MO  0  ))  I  07  I  )l  I  51  0  86  0  66  0  81  0  9)5 

lA>am.  damp .  90  0  16  I  70  2  08  2  40  0  70  0  81  0  995  1.15 

Ix>ani.  dr>  T .  80  0  21  I  57  I  92  2  22  0  76  0  82)  I  01  (.165 

Gravel,  cradtHl .  120  0  21  I  28  I  575  I  82  0  76  0  675  0  828  0.956 

Gravel,  eoarae .  MO  0))l.07  1)1  1  51  0  86  0  66  0  81  0.9)5 

AUuvium  .  90  0  50  0  961  I  178  I  )6  0.94  0  696  0  856  0  985 

Coal,  anthraeite  ...  52  0  40  1  41  1  7)  1  )5  0  90  0  945|l  16  1)4 

Coal,  bituminous...  50  0  27  I  75  2  15  2  48  0  81  I  01  I  24  14) 

Wheat  .  50  0  )7  1  50  1  84  2  12  0  88  0  97  1  19  1  )75 

OaU  .  28  0  )7  2  01  2  46  2  84  0  88  1  )0  1  59  1  84 

Corn  .  44  0  )7  I  60  I  96  2  26  0  88  I  04  I  27  I  47 

Aahn  .  40  0  21  2  2)  2  7)  )  16  0  76  I  17  14)  I  65 


The  eonitant  C  as  uaed  above  ia  taken  from  Peele'a  “Mininc  Ensineers' 
Handbook  '* 


cannot  be  anticipated  here  other  than  to  call  attention 
to  their  possibility. 

Where  steel  sheeting  is  used,  we  have  rather  different 
conditions.  From  the  first  part  of  Eq.  (7),  which  ex¬ 
presses  the  quantity  of  timber  in  the  wales  and  braces 
only,  we  see  that  the  most  economical  condition  obtains 
when  the  wale  size  is  a  maximum  and  the  span  a  mini¬ 
mum.  Thus,  the  proper  solution  would  be  to  fix  the 
minimum  span  permissible,  taking  into  consideration 
the  points  heretofore  brought  out,  and  then  select  from 
the  diagram  the  maximum  wale  size  limited  by  the 
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sheeting.  It  is  well  to  call  attention  to  the  fact  that 
the  sheeting  thickness  or  strength  will  be  fixed  by  the 
span  between  the  first  and  second  wales  from  the  sur- 

_ not  counting  the  one  at  the  surface — and  not  the 

span  from  the  surface  to  the  first  set.  The  reason  for 
this  is  that  the  load  upon  the  sheeting  in  the  top  span, 
as  shown  in  Fig.  1,  is  just  one-half  that  in  the  others; 
thus,  the  limiting  size  will  be  found  in  the  diagram 
opposite  the  second  wale,  as  stated  before. 

The  size  of  the  bracing  is  determined  by  practical 
considerations  rather  than  theoretical.  If  we  take  the 
case  of  a  12  X  12-ln.  wale  on  a  10-ft.  span,  for  the  con¬ 
ditions  in  the  diagram,  we  find  that  the  allowable  load 
on  the  wale  will  be  28,800  lb.,  which  would  call  for 
about  40  sq.in.  in  the  brace.  This  gives  an  absurdly 
small  stick,  and  so,  from  the  fact  that  the  braces  are 


subjected  to  heavy  blows  from  one  source  or  another, 
as  well  as  from  the  necessity  of  providing  sufficient 
area  for  end  bearing  of  the  wales  and  to  satisfy  numer 
ous  other  consitruction  requirements,  it  has  been  the 
custom  to  make  the  braces  the  same  size  as  the  wales 
or  slightly  smaller.  This,  however,  does  not  affect 
the  validity  of  our  conclusions  concerning  economic 
conditions. 

In  conclusion,  it  should  be  pointed  out  that  the  fore¬ 
going  results  are  based  upon  timber  quantities  and 
not  upon  the  cost  of  the  timber,  the  reason  for  this 
being  obvious.  We  are  here  concerned  with  basic  re¬ 
lations  rather  than  local  ones,  which,  when  applied  to 
concrete  cases  in  connection  with  local  conditions,  will 
produce  the  most  economical  results  for  the  general 
solution. 


Blanket  Lake  Bottom  To  Stop  Leaks 
From  Water  Reservoir 

Dyke  Also  Built  To  Cut  Off  Bay  From  Which  Loss 
Was  Heaviest — Gage  Observations 
Show  Plan  Successful 

Leakage  from  Sull  Run  Lake,  which  is  a  natural 
reservoir  utilized  for  the  water-supply  of  Portland, 
Ore.,  has  been  checked  by  blanketing  the  bottom  and 
building  a  dyke  to  cut  off  a  bay  where  much  of  the  leak¬ 
age  was  concentrated.  There  is  no  natural  surface 
outlet  or  overflow,  but  the  water  passed  out  through 
an  underground  channel  and  emerged  in  the  form 
of  springs.  A  dam  was  built  above  this  outlet  to 
raise  the  water  level.  Leakage  was  discovered,  how¬ 
ever.  through  the  boulders  and  shattered  basaltic  rock 
which  appear  to  form  the  greater  part  of  the  lake  bot¬ 
tom  and  the  interstices  of  which  have  become  filled 
with  silt. 

Clay  containing  some  fine  gravel  is  used  for  the 
blanketing,  this  material  being  obtained  principally  on 
the  east  side  of  the  lake,  about  i  mile  from  the  work. 
It  is  transported  on  an  improvised  raft  made  of  cedar 
logs,  and  equipped  with  a  gasoline  engine  and  propeller 
and  a  wooden  5-yd.  hopper.  The  material  is  dumped 
from  the  raft  in  amounts  depending  upon  the  nature  of 
the  leaks.  Where  these  occur  among  large  boulders 
the  blanket  may  have  to  be  several  feet  in  thickness, 
but  where  the  bottom  is  of  shattered  rock  a  thickness 
of  about  a  foot  is  usually  sufficient. 

The  dyke  is  an  earth  fill,  backed  with  large  boulders 
on  the  outer  slope.  Material  is  deposited  by  means  of 
skips  run  on  wire  cables  and  by  the  raft  mentioned 
above,  but  after  the  fill  nears  the  water  surface  it  is 
finished  by  means  of  the  skips  alone.  Care  is  exercised 
to  deposit  selected  clay  on  the  face  of  the  embank¬ 
ment. 

When  the  fill  has  been  brought  to  the  proper  grade  its 
inner  face  is  riprapped  to  high-water  level  to  prevent 
wash  by  wave  action.  Blanketing  is  carried  out  into 
the  lake  some  distance  beyond  the  toe  of  the  dyke.  No 
serious  troubles  have  been  encountered,  the  worst  diffi¬ 
culty  being  found  in  obtaining  suitable  material  for  the 
dyke  and  for  blanketing,  as  the  formation  is  mostly 
loose  rock  and  bculders,  and  a  large  quantity  of  waste 


material  must  be  handled.  All  machinery  and  supplies 
for  the  work  have  to  be  hauled  20  miles  in  wagons 
from  the  nearest  railway  and  then  packed  on  horses  for 
11  miles  over  a  mountain  trail  to  the  lake.  The  equip¬ 
ment,  therefore,  is  necessarily  light,  and  the  work  is 
more  expensive  than  if  it  were  accessible  by  wagon 
road. 

To  check  the  results  of  the  work,  observations  were 
made  by  means  of  gages  placed  in  the  lake  at  various 
points,  by  the  receding  of  the  water  in  the  bay  outside 
the  dyke,  and  by  means  of  weirs  at  the  points  where 
Bull  Run  River  emerges  from  the  ground.  As  soon  as 
the  dyke  was  carried  across  this  bay,  where  most  of  the 
leaks  occurred,  there  was  a  noticeable  decrease  in  the 
subsidence  of  the  water  in  the  lake  as  shown  by  the 
gages.  There  was  also  a  marked  decrease  in  the  flow 
of  the  water  over  the  w'eirs  at  points  one  mile  and  one 
and  one-half  miles  from  the  lake.  F.  M.  Randlett,  en¬ 
gineer  of  the  Bureau  of  Water-Works,  who  supplied 
the  information  here  given,  states  that  the  larger  part 
of  the  leakage  is  under  control,  although  there  are  a 
few  small  and  widely  separated  leaks  that  are  to  be 
located  and  stopped. 


Control  of  Fires  in  Cinder  Fills 

Isolation  appears  to  be  the  most  satisfactory  treat¬ 
ment  of  fires  in  cinder  fills  and  culm  banks.  Such  fires 
are  a  source  of  trouble  on  many  railways  using  this 
material  in  fills  for  track  and  for  building  sites.  Ac¬ 
cording  to  report,  the  application  of  water  usually  has 
the  effect  of  spreading  the  fire  and  even  increasing  its 
intensity,  rather  than  extinguishing  it,  A  method  em¬ 
ployed  with  success  in  many  ca.ses  is  to  dig  trenches 
to  isolate  the  fire,  which  is  then  left  to  burn  itself  out. 
These  trenches  may  be  filled  with  clay  or  sand,  while 
sand  may  be  used  also  to  bring  the  surface  of  the  fill 
to  grade  as  settlement  occurs.  One  railway  has  had 
to  dig  out  fires  in  cinder  fills  along  its  roadbed,  using 
earth  to  replace  the  burning  material.  Trestles  were 
burned  on  another  road  as  the  result  of  the  practice 
of  dumping  cinders  on  the  ends  of  the  approach  fills. 
Dumping  at  such  places  is  now  prohibited.  On  some 
roads,  also,  it  is  considered  undesirable  to  use  cinders 
as  fills  where  buildings  are  to  be  erected,  owing  to  the 
likelihood  of  trouble  occurring  from  fires  in  the 
material. 
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Professional  Organization  in  England 

Abstract  of  an  AnalysiH  by  Sidney  and  Beatrice  Webb  of  the  Motives,  Methods  and  Results  of 
Such  Organization,  Including  That  of  Engineers 


Many  of  the  problems  which  are  under  active  discus¬ 
sion  among  engineers  in  this  country  are  keenly  an¬ 
alyzed  and  discussed  in  the  report  from  which  the 
follotoing  abstract  has  been  made.  In  many  of  its  as¬ 
pects  the  discussion  covers  with  startling  exactness  the 
very  conditions  we  find  in  this  country,  though  the  actual 
studies  were  on  Knglish  professional  organization. 
Among  the  topics  touched  upon  are  such  pressing  ques¬ 
tions  as  division  among  jrrofessional  societies,  the  strong 
centralized  society  versus  the  federation  of  societies,  the 
cleavage  between  the  leaders  of  the  profession  and  the 
rank  and  file,  professional  responsibility  to  the  com¬ 
munity,  the  good  points  and  the  weaknesses  of  profes¬ 
sional  codes  of  ethics,  and  registration  (or,  as  we  call 
it  here,  licensing). 

The  report  was  made  oy  Sidney  and  Beatrice  Webb, 
the  well-known  English  Socialist  economists,  for  the 
Fabian  Society,  a  Socialistic  body,  as  a  contribution  to 
that  organization’s  study  of  the  control  of  industry. 
It  appeared  originally  as  a  supplement  to  the  "New 
Statesman,"  Apr.  21  and  28,  1917. 

The  full  report  takes  up  in  separate  chapters  the  pro¬ 
fessional  organizations  of  laivyers,  medical  men,  teach¬ 
ers,  technicians  (including  engineers,  architects,  sur¬ 
veyors  and  chemists),  of  those  engaged  in  literature 
and  the  fine  arts,  of  those  engaged  in  banking  and  va- 
rious  office  activities,  and  of  managers  and  superin¬ 
tendents.  With  this  part  of  the  report  the  following 
abstract  does  not  deal.  It  does  take  up,  however,  the 
salient  features  of  the.  two  final  chapters,  which  discuss 
th(  success,  shortcomings  and  limitations  of  professional 
organization,  and  also  the  authors’  conclusions. 

The  abstract  is  one  largely  made  by  Robert  A.  Cum¬ 
mings,  consulting  engineer  of  Pittsburgh,  elaborated 
by  additions  from  the  original  text. 

Where  italics  are  used  in  the  abstract  they  are  these 
of  the  editor  of  this  journal. — Editor. 

Motives  fx)R  Organization 

Three  separate  motives  may  be  traced  for  the  estab- 
li.shment  of  profe.ssional  associations. 

The  first  of  these,  and  one  which  is  usually  placed  in 
the  foif'front  among  the  ostensible  objects  of  the  asso¬ 
ciation,  is  the  creative  impulse — the  intention  and  the 
w’ish  to  advance  the  knowledge  and  perfect  the  art 
of  the  vocation.  This  motive  has  not  only  resulted  in 
the  development  of  vigorous  scientific  societies  but  in 
genuine  scientific  work  and  intellectual  comradeship. 
Moreover,  the  creative  impulse  is  responsible  for  the 
professional  code  in  one  of  its  aspects,  when  it  seeks  to 
mark  off  the  professional  man  from  the  profit-maker  by 
a  higher  sense  of  honor,  not  only  in  his  relations  to 
fellow  professionals,  but  also  in  those  in  which  he 
stands  to  the  community. 

The  second  motive  for  professional  association  is 
that  of  fellowship  among  one’s  own  kind,  whether  merely 
comradeship  and  social  intercourse,  or  a  willingness  to 
befriend  one’s  fellows;  passing  insensibly  into  an  ap¬ 
preciation  of  the  advantages  of  mutual  assistance,  and 
from  that  to  mutual  protection.  The  movement  toward 
professional  self-government  is  largely  a  development 


of  this  fellowship  influence,  which  creates  a  de.sire  to 
be  judged  or  controlled  by  fellow  members;  that  is,  by 
persons  who  realize  the  conditions  under  which  they 
work,  and  share  their  grievances  and  aspirations,  rather 
than  by  persons  with  different  social  antecedents  and 
outlook. 

The  third  motive  is  the  possessive  impulse,  the  de¬ 
sire  to  secure  for  the  members  of  the  group  all  the 
remuneration  and  status  which  the  community  can  he 
induced  to  accord  for  the  performance  of  a  particular 
service.  The  possessive  impulse  makes  professional  or¬ 
ganization  hostile  to  unqualified  persons  and  even  to 
those  having  a  different  technique.  Obvious  shortcom¬ 
ings  of  successful  organization  are  the  danger  of  an 
attempt  to  exact  a  higher  remuneration  or  easier  condi¬ 
tions  of  employment  than  are  required  to  maintain  the 
service  in  efficiency,  and  the  objection  to  public  regula¬ 
tion  and  to  disciplinary  inspection.  The  possessive  im¬ 
pulse,  however,  is  not  always  harmful.  Without  some 
protective  development  there  is  always  a  danger  of  any 
group  being  so  crushed  down  as  to  be  incapable  of  ren¬ 
dering  its  full  service  to  the  community.  Without  ade¬ 
quate  security  of  a  sufficient  livelihood  and  a  large 
measure  of  personal  freedom  in  the  execution  of  their 
tasks,  neither  the  exercise  of  the  creative  impulse  nor 
the  maintenance  of  professional  honor  becomes  pos¬ 
sible. 

The  exercise  of  these  three  motives  leads  to  a  mutual 
development  of  each. 

The  professional  mind  is  apt  to  be  biased  against  new 
kinds  of  knowledge,  against  research  which  seems  to 
lead  into  the  domain  of  other  vocations,  and  against 
innovations  in  technique  which  involve  a  change  of  out¬ 
look  or  a  training  different  from  that  possessed  by  the 
existing  practitioners.  It  is  for  this  reason  that  we 
.see  arising  “subject  associations,”  confining  themselves 
exclusively  to  the  manifestations  of  the  creative  im¬ 
pulse;  that  is  to  say,  the  disinterested  development  of 
the  science  and  art  of  the  vocation ;  and  protected  again.st 
too  much  “professional  egoism”  by  their  inclusion  not 
only  of  amateurs  of  the  subject  and  men  of  other  pro¬ 
fessions,  but  also  of  expert  representatives  of  the  “com¬ 
munity  of  consumers.”  An  instance  of  this  is  the 
Engineering  Standards  Committee. 

Conditions  Favoring  Growth 

It  appears  that  the  greatest  reaction  against  vocational 
or  professional  organization  was  at  the  period  when  the 
functions  of  government  were  most  limited.  When 
state  activity  in  a  given  line  of  service  increa.ses,  we 
find  corresponding  professional  organizations  growing  in 
membership  and  power.  In  fact,  as  the  national  and 
local  governments  have  grown  in  scope  and  complexity 
of  operations,  they  have  been  steadily  making  more  and 
more  use  of,  and  therefore  extending  the  influence  and 
the  power  of,  the  professional  organizations  of  brain 
workers,  as  a  corrective  to  that  development  of  bu¬ 
reaucracy  which  the  collective  control  and  conduct  of 
public  affairs  inevitably  necessitates. 

Another  set  of  circumstances  has  favored  vocational 
organizatimi.  As  long  as  industry  is  carried  on  by  small 


working  masters,  combining  the  functions  of  capitalist, 
undertaker,  and  business  manager,  and  themselves  using 
such  scientific  technique  as  was  available,  there  was  no 
professional  organization.  It  was  the  growth  of  these 
business  enterprises  in  size  and  complexity,  and  the 
lonseciuent  coming  into  existence  of  specialized  classes 
of  brain  workers,  divorced  from  participation  in  the 
profits,  that  led  to  the  formation  of  the  several  profes¬ 
sional  associations.  The  rise  of  these  associations  in 
l  unierical  strength  and  social  power  has  been  concur- 
i-ert  with  the  continual  increa.se  in  the  magnitude  of 
the  industrial  enterprises  with  which  their  professional 
activities  are  concerned,  and  with  the  progressive  elim¬ 
ination  of  the  little  working  master. 

Contributory  to  these  two  main  causes  of  development 
is  the  continual  elaboration  and  differentiation  of  pro¬ 
fessional  technique.  Without  a  sufficiently  defined 
demarkation  between  the  professional  and  the  ordinary 
cultivated  layman,  no  organization  of  a  profession  is 
Dossible.  What  happens  is,  first,  the  development  of 
technique  from  its  earliest  germs  and  then  the  encour¬ 
agement  of  the  growth  of  technique  by  a  professional 
organization. 

Professional  Ethics 

Professional  self-government  has  developed  specialized 
rules  of  conduct.  The.se  rules  can  be  classified  under 
two  heads,  tho.se  relating  to  the  conduct  between  pro- 
fe.ssionals  and  those  between  professionals  and  the  com¬ 
munity. 

The  first  set  of  rules  forbids  competition  and  criticism 
and  prevents  self-praise  and  advertisement.  These  rules 
di.scourage  members  of  a  profession  from  adopting  un¬ 
orthodox  views  and  from  associating  with  unqualified 
persons.  They  tend  to  good  feeling  and  maintain  a  high 
standard  of  honor  between  profe.ssionals,  but  they  may 
militate  against  innovations  which  make  for  progress, 
and  they  sometimes  protect  inefficiency  and  professional 
negligence. 

In  the  most  highly  organized  professions,  an  effort 
is  made  akso  to  standardize  the  conduct  of  members  of 
the  profession  toward  the  public.  The  most  universal  of 
these  requirements  is  the  distinction  set  up  between 
what  is  permitted  to  a  professional  and  what  to  a  busi¬ 
ness  man.  According  to  the  accepted  canons  of  political 
economy,  business  men  are  permitted  and  even  en¬ 
couraged  to  compete  with  each  other  in  price  and  qual¬ 
ity,  and  to  use  the  arts  of  advertisement  to  promote  the 
sale  of  their  wares.  Moreover,  they  are  assumed  to 
make  their  profit  by  exploiting  the  labor  of  mind  or 
body  of  their  subordinates.  They  are  also  allowed  or 
assumed  to  enter  into  secret  understandings  with  other 
business  men,  with  regard  to  sharing  the  profits  of 
common  undertakings.  Above  all,  it  is  taken  for  granted 
that  a  business  man  will  keep  for  his  own  profit  any 
new  invention  or  discovery  that  he  makes,  or  of  which 
he  obtains  control;  and  that  he  will  attempt,  whether 
by  swrecy,  by  trademark,  or  by  patent,  to  prevent  any¬ 
one  else  from  making  use  of  it  for  the  service  of  the 
public.  All  this  is  prohibited  by  professional  ethics 
to  the  members  of  the  most  highly  organized  brain- 
working  profe.saions.  The  professional  man  is  forbid- 
Q'-  to  take  contracts  in  which  the  labor  of  other  people 
is  exploited  for  his  own  profit.  •  He  is  always  a.ssumed 
to  gain  his  livelihood  .solely  by  the  use  of  his  own  facul¬ 
ties.  He  is  prohibited  from  having  any  pecuniary  in- 
‘erest,  direct  or  indirect,  in  the  materials,  plants,  pro¬ 


cesses  or  institutions  which  he  recommends  to  his  clients. 
So  long  as  he  is  professionally  engaged,  he  is  required  to 
think  only  of  the  advantage  cf  his  client  and  not  of  his 
own  intere.st.  In  the  higher  ranges  of  professional  ethics, 
he  is  expected  to  risk,  and  even  to  .sacrifice,  his  health 
and  his  life  in  the  performance  of  his  professional  duty, 
an  expectation  which  never  exists  in  busines.s. 

The  weakest  side  of  the  ethics  as  elalwrated  by  pro¬ 
fessional  associations  is  the  irresponsibility  manifested 
with  regard  to  the  needs  of  the  community.  What  the 
professional  as.sociations  have  always  .sought  to  protect 
is  the  intere.st  of  the  practitioner,  and  the  ii.terest  of  the 
well-to-do  client  on  whom  he  depends.  This  is  true  of 
all  the  learned  professions,  including  engineers,  who 
have  been  too  eager  to  patent  their  own  inventions  to 
encourage  their  profe.ssional  as.sociations  to  concern 
themselves  about  how  to  make  these  inventions  service¬ 
able  to  the  community. 

If  professional  organization  demands  greater  powers 
of  government  over  the  work  of  its  members,  and  claims 
to  decide  how  each  profe.ssion  shall  be  organized  and 
conducted,  it  must  give  more  attention  to  the  require¬ 
ments  of  the  community  as  a  whole,  not  merely  for 
those  persona  who  can  pay  the  fees  desired  but  for  the 
whole  population. 

On  the  whole,  the  development  of  professional  ethics 
has  been  one  of  the  finest  results  of  profe.ssional  organ¬ 
ization.  But  it'  has  its  dangerous  aspects.  It  may  be 
used  to  prevent  the  upgrowth  of  a  nevr  technique  or  a 
new  method  of  organizing  the  profession  in  the  public 
interest. 

Militant  Methods 

All  the  devices  by  which  trade  unions  attain  their 
ends  have  been  practiced  by  professional  associations. 
For  instance,  there  are  restrictive  devices  requiring 
prolonged  apprenticeship,  limitation  of  the  number  of 
apprentices,  the  exclusion  of  women,  the  refusal  to  op¬ 
erate  professionally  with  unlawful  or  recalcitrant  prac¬ 
titioners,  and  the  rejection  of  novel  methods  of  per¬ 
forming  the  service  which  the  public  might  desire. 

So  long  as  practitioners  worked  entirely  for  a  suc- 
ce.saion  of  individual  clients,  the  method  of  collective 
bargaining  and  the  refu.sal  to  accept  service  under  un¬ 
fair  employers  were  not  open.  As  soon  as  professionals 
began  to  be  employed  at  salaries,  they  took  to  collective 
bargaining  and  insisted  upon  a  standard  minimum  of 
remuneration,  refusing  to  accept  employment,  resorting 
to  the  boycott  and  even  the  strike.  This  is  particularly 
true  of  the  teachers  and  doctors,  and  in  oiie  or  two  cases 
their  associations  have  been  registered  as  trades  unions. 
Professional  as.sociations  have  practiced  militant  action 
by  resorting  to  political  pressure,  and  this  has  become 
an  important  feature  of  the  modern  a.s.sociation. 

Registration  of  Qualified  Persons 

In  all  brain-working  vocations  which  have  developed 
professional  organizations  there  has  ari.Hen  among  the 
bulk  of  the  practitioners  a  demand  for  statutorv  or 
otherwise  authoritative  registration  of  legally  qualified 
practitioners.  This  demand  has  always  been  accom¬ 
panied  by  insi.stence  that  the  determination  of  this 
qualification,  and,  therefore,  the  keeping  of  the  regis¬ 
ter,  should  be  entrusted  to  an  exi.sting  body  of  practi¬ 
tioners  who  consider  themselves  qualified.  This  identi¬ 
fication  of  a  register  by  legally  qualified  persons  with 
professional  self-government  is,  it  is  needless  to  sav. 
neither  logically  nor  practically  necessary,  and  has,  in 
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fact,  often  not  accompanied  statutory  registration.  In 
England  today,  where  vocational  organization  is,  on  the 
whole,  stronger  than  in  any  other  country,  the  authori¬ 
tative  registration  of  legally  qualified  persons  is  nowhere 
accompanied  by  complete  democratic  vocational  self- 
government.  In  many  cases  appointments  to  the  gov- 
emig  body  are  made  by  “oligarchical  corporations,”  such 
as  the  Colleges  of  Physicians  and  Surgeons. 

The  keeping  of  the  register  has  resulted  in  prolonged 
controversy,  the  most  remarkable  feature  of  which  has 
been  not  the  di'^ergence  of  interest  between  the  vocation 
as  a  whole  and  the  community  as  a  whole,  but  the  em¬ 
bittered  quarrel?  ove:  oecween  the  aristocracy  and 

the  rank  «»><>  nv  q*  each  ptvisssion.  The  agitations 
which  have  recently  arisen  for  the  statutory  registra- 
.*oti  01  aichitects  and  accountants,  and,  in  a  lesser  de¬ 
gree.  of  engineers,  are  hampered  by  the  internal  dis¬ 
sensions  within  each  of  these  vocations.  The  leading 
members  of  each  profession  see  no  advantage  in  a  statu¬ 
tory  register  of  qualified  practitioners.  What  they  pre¬ 
fer  to  seek  are  clauses  in  statutes  and  administrative 
orders  compelling  particular  authorities  to  employ  only 
the  members  of  the  dominant  professional  association. 
Moreover,  even  when  the  leaders  of  a  profession  give  a 
perfunctory  support  to  any  movement  for  registration, 
they  alwa.vs  insist  that  the  authority  controlling  the 
register  shall  be  predominantly  made  up,  not  of  repre¬ 
sentatives  of  the  rank  and  file  of  the  profession,  but 
of  its  superior  grades. 

The  great  institutions  of  engineers  have  latterly  come 
to  exercise  great  influence  in  favor  of  a  monopoly  for 
their  own  members  in  the  appointment  to  important  en¬ 
gineering  posts,  while  during  the  war  the  recognition  by 
the  Government  of  these  great  institutions  in  the  selec¬ 
tion  of  men  for  commissions  in  the  Army  and  places  in 
munitions  works  is  virtually  handing  over  to  members 
associates  and  students  of  these  institutions  the  monop¬ 
oly  of  certain  grades  of  engineering.  These  indirect 
ways  of  establishing  a  register  of  persons  qualified  to 
hold  remunerative  posts  of  a  public  character  may,  in 
fact,  be  a  more  effective,  because  a  more  secret,  way  of 
.securing  for  a  certain  group  of  persons  a  monopoly  of 
employment.  Even  the  growth  of  public  opinion  in 
favor  of  professional  representation  on  royal  commis¬ 
sions  and  departmental  committees  inevitably  leads  to 
the  recognition  of  the  membership  of  the  principal  pro¬ 
fessional  association  concerned  as  the  only  source  from 
which  representatives  of  the  profession  can  be  drawn. 

Unit  of  Organization 

In  so  far  as  profe.ssional  association  is  based  on  the 
voluntary  principle,  the  unit  of  organization  seems 
strictly  limited  by  the  condition  that  all  the  persons  to 
l>e  included  must  have  essentially  identical  interests  on 
the  main  questions  of  policy.  This  is  the  fundamental 
cause  of  the  variegated  character  of  the  voluntary  asso¬ 
ciations  of  brain  workers,  which  are  always  tending, 
with  the  increase  in  the  size  and  diversity  of  the  pro¬ 
fession,  to  break  up  into  new  units  corresponding  to 
new  group  interests.  It  is  to  this  cause  that  we  ascribe 
the  characteristic  impermanence  of  voluntary  organiza¬ 
tion  among  brain  workers — the  constant  supersession 
of  one  association  by  another,  and  the  perpetual  shift¬ 
ing  in  relative  importance  of  the  different  associations 
in  the  profession. 

Nor  is  this  tendency  to  a  breaking  up  into  separate 
societies,  each  pursuing  its  own  policy,  confined  to  dif¬ 


ferentiation  of  technique.  We  see  it  manifesting  itself 
when  some  members  of  a  profession,  among  whom  are 
repre.sented  various  types  of  technique,  find  themselves 
marked  off  from  the  bulk  of  their  profession  by  <ome 
peculiarity  of  employment.  The  engineers  working  for 
local  authorities,  whether  on  drainage,  electricity 
bridges,  road  making,  or  the  construction  of  buildings— 
not  satisfied  with  the  various  specialized  institutions  of 
their  profession — have  united  in  a  powerful  organiza¬ 
tion  of  County  and  Municipal  Engineers. 

What  determines  the  basis  of  these  perpetual  re¬ 
groupings  seems,  therefore,  to  be  not  only  the  develop¬ 
ment  of  a  common  technique,  but  also  the  opportunity  for 
social  intercourse,  the  sense  of  a  common  interest,  and 
especially  the  existence  of  common  enemies,  whether 
these  are  other  sections  of  the  same  profe.ssion  or  a  par¬ 
ticular  type  of  employer.  Where  a  general  organiza¬ 
tion  includes  within  its  scope  divergent  sections  of  one 
vocation,  having  mutually  conflicting  interests,  differ¬ 
ences  of  technique  or  different  methods  of  remunera¬ 
tion  and  conditions  of  service,  it  tends  either  to  become 
inert,  or  else  to  develop  within  itself  separate  asao<’ia- 
tions  or  groups  which  act  as  caucuses  pushing  the  diver¬ 
gent  interests.  These  caucuses  may  end  by  making  the 
association  more  of  a  b.attlefield  than  a  platform  for  com¬ 
mon  action.  Hence,  one  of  the  problems  of  profe.ssional 
organization  is  whether  the  greatest  measure  of  com¬ 
mon  action  can  be  obtained,  where  such  diversity  of 
interests  exists,  by  an  amalgamated  association  with 
common  funds,  a  common  policy,  and  a  common  govern¬ 
ment,  or  by  a  loose  federation  of  separate  associations, 
delegating  to  the  federal  body  only  such  powers  as  can 
be  exercised  with  the  consent  of  all  the  sections  con¬ 
cerned.  Thus,  for  one  or  other  reason,  with  every  in¬ 
crease  of  professional  organization  in  influence  and 
membership,  there  seems  to  be — if  the  organization  is 
on  a  voluntary  basis — an  increase  in  the  number  of  sep¬ 
arate  associations,  and  an  intensification  of  the  diversity 
of  their  several  policies. 

What  Is  a  Vocation? 

When  any  demand  is  made  for  statutory’  powers  of 
self-government,  what  are  to  be  the  outer  limits  of  the 
vocation?  Does  the  profession  consist  of  all  those  who 
“habitually  and  for  gain”  cooperate  in  the  rendering  of 
the  service  or  the  provision  of  the  commodity?  Must 
we  include  all  the  indispensable  contributors  to  the 
service,  such  as  craftsmen,  skilled  and  unskilled? 

It  is  needless  to  say  that  no  voluntary  association 
coinciding  with  a  vocation  in  this  wide  sense  has  ever 
arisen,  or  shows  any  sign  of  arising.  Professional  asso¬ 
ciation  if  left  to  itself  is  always  limited  by  the  require¬ 
ment  for  its  membership  of  a  common  technique,  prac¬ 
tical  opportunities  for  social  intercourse,  and  a  certain 
identity  of  pecuniary  interest  as  against  other  classes. 
But  when  it  is  proposed  to  delegate  to  a  profession  any 
powers  of  government,  the  limits  of  the  vocation  to  be 
.subjected  to  these  powers  have  necessarily  to  be  de¬ 
fined. 

Where  statutoiy  authority  has  been  conferred,  it  has 
always  been  of  wider  scope  than  the  membership  of  any 
one  association.  What  has  been  conferred  on  profes¬ 
sional  association  has  been  only  the  power  to  regulate 
the  qualifications  and  conduct  of  certain  grades  of  prac¬ 
titioners.  The  reason  for  this  limitation  of  a  unit  is 
that  the  needs  of  a  vocation  can  be  properly  understood 
and  appreciated  only  by  tho.se  habitually  dealing  with 
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its  technique.  Each  service  includes  many  techniques 
and  a  good  deal  of  unspecialized  work.  It  is  thus 
identity  of  training  and  technique,  not  cooperation  in 
the  service,  which  furnishes  the  boundaries  of  any 
statutory  organization. 

Government  of  Professional  Organization 

Growth  of  self-goverment  within  a  profession  always 
brings  about  a  more  or  less  embittered  dispute  between 
the  advocates  of  government  by  a  select  class  and  those 
of  government  by  the  rank  and  file.  This  dispute  is 
largely  responsible  for  the  multiplication  of  voluntary 
organizations. 

Is  the  aristocrat  of  the  profession — the  person  who 
ha.s  enjoyed  a  longer  and  more  extensive  training  than 
the  ordinary  practitioner,  or  who  has  developed  a  spe¬ 
cialism  involving  a  difference  in  technique,  or  who  has 
acquired  the  hallmark  of  superior  academic  distinction — 
to  be  endowed  with  greater  rights  than  the  members 
of  the  profession  having  only  the  statutory  minimum 
qualification?  It  is  interesting  to  note  that  the  limita¬ 
tion  of  government  to  a  superior  grade  of  the  profession 
in  choosing  the  governing  council  or  in  declaring  the 
policy  of  the  organization  has  been  adopted  by  many 
of  the  principal  voluntary  organizations.  Where  an 
oligarchical  constitution  of  this  kind  has  not  been 
adopted,  there  is  a  tendency  for  the  superior  grades 
of  the  profession  either  to  abstain  from  joining,  or  at 
any  rate  from  taking  any  active  part  in  its  affairs;  or, 
on  the  other  hand,  for  separate  organizations  of  the 
superior  grades  to  spring  up  either  independently  or 
within  the  main  association,  forming  a  powerful  caucus 
for  the  promotion  of  sectional  interest.  When  united 
action  of  the  profession  as  a  whole  becomes  indispens¬ 
able,  we  see  these  various  associations  coming  together 
in  more  or  less  permanent  federation ;  and  in  such  cases 
the  rule  is  for  the  several  associations  to  meet  on  equal 
terms,  with  equal  representation,  irrespective  alike  of 
gradations  of  rank  or  numerical  membership — thus  pre¬ 
serving  the  rights  of  the  numerically  smaller  upper 
grades. 

Whenever  it  is  found  necessary  to  bring  in  any  statu¬ 
tory  authority  all  these  questions  become  acute.  The 
main  body  of  practitioners  always  desires  to  have  the 
council  elected  by  the  profession  as  a  whole,  voting  in 
equal  geographical  districts;  but  this  procedure  would 
involve  the  swamping,  by  the  great  numerical  super¬ 
iority  of  the  rank  and  file,  not  only  of  the  leaders  of  the 
profession,  and,  indeed,  of  the  whole  of  the  higher 
grades,  but,  what  is  no  less  important  also  of  the 
various  small  minorities  of  specialists  or  practitioners 
of  particular  technique.  There  is  thus  a  tug-of-war 
between  the  more  select  classes  and  the  rank  and 
file  of  the  profession,  the  first  using  their  political 
influence  with  the  statesmen  and  the  heads  of  the 
bureaucracy,  by  whom  their  professional  superiority 
i.s  appreciated,  and  the  second  appealing  through  the 
popular  electorate  to  the  members  of  Parliament.  In 
the  extremely  important  Engineering  Standards  Com¬ 
mittee,  which  did  not  “come  into  the  limelight,”  the 
influence  of  the  superior  grades  has  been  paramount. 

The  question  whether  the  professional  organization 
shall  be  governed  by  the  rank  and  file,  or  by  the  mem¬ 
bers  of  its  superior  grades  is  more  important  to  the 
public  than  may  at  first  sight  appear.  If  the  influence 
of  the  rank  and  file  is  decisive,  the  tendency  is  towards 
(1)  maintaining  only  one  ungraded  qualification,  so 


that  there  .shall  be  no  claims  to  superiority  of  status; 
(2)  upholding  a  policy  of  “sharing  out”  the  work,  which 
leads  to  the  objection  to  salaried  service;  (3)  a  prefer¬ 
ence  for  “rotation  of  office”  or  promotion  by  seniority; 
(4)  keeping  the  qualification  for  public  appointments 
low,  so  that  they  may  be  within  the  reach  of  all;  (5) 
objecting  to  any  requirement  of  a  particular  training, 
experience  or  academic  attainment.  On  the  other  hand, 
in  associations  in  which  the  influence  of  the  superior 
grades  is  dominant  we  find  (1)  a  desire  for  a  graded 
profession,  in  which  each  grade  has  its  own  qualifica¬ 
tions  for  entry;  (2)  a  bias  in  favor  of  reducing  the 
intellectual  qualifications  required  for  the  lowest  grade, 
in  order  to  widen  the  gulf  separating  it  from  the  higher 
grades;  (3)  a  policy  of  restricting  public  appointments 
and  honors  of  the  profession  e.xclusively  to  the  members 
of  the  highest  grade,  irrespective  of  the  special  talents 
or  special  experience  of  exceptional  members  of  the 
lower  grades.  It  must  not  be  taken  for  granted  that 
either  of  these  policies  is  necessarily  good  or  bad.  What 
is  bad  is  that  they  are  constantly  being  pressed  heedless 
of  the  intere.st  of  the  community  which  the  profession 
has  to  serve. 

Results  of  Professional  Organization 

The  results  of  profe.ssional  organization  have  been 
of  a  very  mixed  kind. 

Effective  organization,  in  the  way  of  beneficial  ef¬ 
fects,  rai.ses  the  standard  of  professional  honor,  im¬ 
proves  the  education  of  its  members,  increases  the  op¬ 
portunity  for  their  professional  training,  dis.seminates 
improvements  in  professional  technique,  and  promotes 
the  scientific  study  of  its  subject  matter.  In  all  these 
ways  professional  organization  has  for  its  result  an 
improvement  of  the  service  which  the  profession  has  to 
render  the  community;  and  it  is  not  a  matter  for  com¬ 
plaint  if,  coincidentally,  there  is  also  a  raising  of  the 
status  of  the  profession  in  public  consideration,  and 
even  an  increase  in  its  aggregate  emoluments  and  priv¬ 
ileges. 

There  are,  however,  other  results  which  are  more 
invidious.  Profe.ssional  organization  .seems  never  to 
escape  a  tendency  to  exclusiveness.  Whenever  it  con¬ 
trols  or  influences  the  entry  into  the  profession,  it  tends 
through  educational  qualifications,  apprenticeship  and 
high  fees,  to  confine  the  recruiting  of  the  profe.ssion  to 
the  small  social  class  which  alone  can  afford  for  its  chil¬ 
dren  a  long  and  expensive  schooling  of  the  conventional 
type.  These  onerous  and  restrictive  conditions  of  entry 
are  often  justified  by  the  importance  of  .securing  in  the 
profe.ssion  persons  of  cultivation  and  superior  attain¬ 
ments. 

No  leas  serious  is  the  influence  of  professional  organ¬ 
ization  in  refusing  to  recognize  any  but  the  science  and 
art  that  were  current  in  the  generation  that  is  passing 
away.  This  reluctance  to  admit  the  new  knowledge  or 
the  new  processes  is  seen  at  its  worst  when  what  is 
knocking  at  the  door  is  .some  revolution  which  would 
shift  the  boundaries  of  the  profession,  transfer  .some 
of  its  service  to  another  set  of  practitioners,  or  consign 
to  the  scrap  heap  some  of  the  processes  by  which  its 
members  have  gained  a  living. 

Sphere  of  Professional  Organization 

Professional  organization  has  shown  itself  to  be  or 
the  greatest  use  to  the  community  where  it  has  been 
inspired  by  the  creative  impulse,  with  which  the  fellow¬ 
ship  impulse  is  often  associated.  It  is,  in  the  main,  to 
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the  individual  and  collective  activities  of  the  existing 
body  of  practitioners — these  activities  being  heightened 
by  professional  association — that  the  community  owes 
most  of  the  continuous  advance  in  the  science  and  art 
of  a  profession;  because  these  practitioners  alone  enjoy 
that  combination  of  knowledge,  training,  and  daily  op¬ 
portunities  for  discovery  upon  which  progress  nor¬ 
mally,  although  by  no  means  invariably,  depends. 

Professional  organization  is,  moreover,  indispensable 
as  a  defensive  force.  Experience  demonstrates  that  it 
is  re(juired  for  protection,  alike  of  the  individual  prac¬ 
titioner  against  the  economic  oppression  and  lay  tyr¬ 
anny  to  which  he  may  otherwise  be  subjected,  and  of  the 
profession  it.seir  against  conditions  and  restrictions 
which  would  withhold  from  it  the  necessary  means  of 
training  and  improvement,  deny  to  its  rank-and-flle 
members  an  appropriate  standard  of  life,  and  prevent 
the  most  efficient  service. 

Hut  professional  organization  has  also  an  important 
part  to  play  in  the  government  both  of  the  profession 
itself  and  of  the  service  which  it  renders,  and,  there¬ 
fore,  in  the  government  of  the  community.  The  very 
specialization  of  the  professions  renders  it  both  difficult, 
and  in  the  public  interest  undesirable,  for  the  govern¬ 
ment  of  the  professions  to  be  carried  on  exclusively  and 
autocratically  by  n  lay  authority,  even  if  it  represents 
the  consumers,  or  by  a  bureaucracy  trained  only  to  ad¬ 
ministration. 

On  the  other  hand,  it  is  undesirable  to  give  to  pro¬ 
fessional  organization  undivided  control  over  the  con¬ 
ditions  of  entry  to  the  profession,  the  training  required, 
the  power  of  expulsion  from  a  statutory  register,  the 
organization  of  the  .service,  the  terms  of  public  em¬ 
ployment,  the  technique  to  l)e  encouraged  or  prescribed, 
and  the  treatment  to  be  mete<l  out  to  “unqualified  prac¬ 
titioners.”  What  is  required  is  some  sort  of  composite 
authority,  such  us  the  Engineering  Standards  Commit¬ 
tee,  in  which  there  can  be  represented,  not  only  the 
knowledge  and  desires  of  the  profession,  but  also  the  in¬ 
terests  of  the  consumers  or  users  of  the  particular  serv¬ 
ice,  the  larger  and  more  enduring  interests  of  the  state, 
and  even  the  knowledge  and  desires  of  other  professions 
which  may  be  indirectly  concerned.  The  first  function 
of  profe.'^sional  organization  is  to  supply  duly  authorized 
repre.sentatives  of  the  profession  to  such  composite 
authority. 

The  second  function  of  profe.ssional  organization  in 
connection  with  the  government  of  its  .service,  and  the 
moat  important  of  all,  is  one  which  has  so  far  scarcely 
l)een  claimed  by  profe.ssional  associations.  This  is  the 
function  of  independent,  authoritative  criticism  of  the 
government  of  the  state,  alike  in  its  central  and  in 
its  l(H.'al  administration,  and  of  responsible  advice,  both 
to  the  legislature  and  the  executive  on  matters  in  which 
the  profession  has  special  competence.  One  of  the 
gravest  drawbacks  of  the  bureaucratic  administration 
which  is  involved  in  all  enterprise  on  a  large  scale  is  the 
immunity  from  expert  critici.sm  which  is  now  secured 
by  official  secretiveness  and  departmental  discipline,  and 
the  practical  monopoly  of  access  to  the  mind  of  the  min¬ 
ister  or  governing  committee  possessed  by  the  depart¬ 
mental  chiefs.  We  know  of  no  effective  organ  of 
critici.sm  except  that  which  might  be  afforded  by  pro¬ 
fessional  organization. 

Perhaps  the  most  important  of  all  of  the  aspects  of 
this  criticism  and  advice  which  it  is  the  duty  of  pro¬ 
fessional  organization  to  supply  to  the  state  is  one  which 
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has  hitherto  been  entirely  neglected.  It  should  I..  .i 
matter  of  professional  honor  for  the  collective  organ¬ 
ization  of  each  profession  to  see  to  it,  not  merely  ti.ni 
its  members  are  well  qualified  and  properly  remtitiprah  ! 
but  also  that  the  service  of  the  profession  is  supyhul 
in  adequate  quantity  for  the  needs  of  the  community, 
not  only  the  rich  but  also  the  poor. 

The  Unsolved  Problem 

The  most  intractable  problem  of  professional  organ¬ 
ization,  and  one  for  which  this  report  offers  no  com¬ 
plete  solution,  is  how  to  discover,  in  each  profession  and 
in  each  branch  of  a  profe-ssion,  the  most  effective  unit 
of  organization,  and  the  most  appropriate  method  of 
formulating  a  general  will,  alike  as  an  organ  of  ex¬ 
pression  and  criticism,  and  as  an  in.strument  for  su|)- 
plying  representatives  to  composite  authorities.  The 
simple  solution  of  asking  all  the  registered  or  recog¬ 
nized  practitioners  to  elect  a  council  representing  the 
entire  profession  has  two  capital  drawback.s.  It  suh 
merges  all  the  expert  specialists,  and  all  the  newer 
and  smaller  sections,  in  the  undistinguished  mass  of 
the  rank  and  file  pursuing  the  old  routine.  Moreover, 
even  when  provision  is  made  for  enabling  these  minor¬ 
ities  to  have  a  share  in  any  pronouncements  of  the 
council,  the  result  is  blurred  and  ineffective;  in  the 
compromise  between  the  different  elements  the  special¬ 
ization  of  knowledge  and  intensity  of  emotional  ex¬ 
perience,  or  just  what  is  most  valuable  in  vocational 
association,  is  inevitably  lost. 

Finally,  the  characteristic  impermanence  of  profes¬ 
sional  associations,  which  results  naturally  from  the 
constant  shiftings  of  a  progressive  technique  and  a 
changing  social  environment,  makes  it  difficult,  with¬ 
out  an  objectionable  stereotyping  of  that  which  is  in 
its  nature  variable,  to  base  upon  these  voluntary  asso¬ 
ciations  any  formally  constituted  profe.ssional  council 
which  is  intended  to  be  permanent.  The  only  inference 
we  can  draw  is  that  the  constitution  of  any  professional 
council,  whether  statutory  or  voluntary,  must  neces¬ 
sarily  be  complicated,  ought  always  to  be  elastic,  and 
will  need  to  be  perpetually  revised.  A  .solution  may 
perhaps  be  found  in  an  elaboration  of  what  may  be 
called  “stratified  democracy,”  in  which  the  affairs  of 
each  grade  or  .special  section  are  dealt  with  separately 
by  that  grade  or  section,  with  an  independent  and  un¬ 
censored  right  of  expression,  as  well  as  by  the  profes¬ 
sion  as  a  whole. 


Status  of  Government  Motor-Vehicle  Equipment 

Delivered  and  uncancelled  contracts  for  motor  vehicles 
of  all  types  for  the  Government  Army  service  covered 
254,626  units,  by  recent  report.  Of  these  223,871  have 
been  delivered  and  30,765  are  still  under  contract. 
Motor  trucks  of  all  kinds  total  116,137,  of  which  OC.rirjl 
have  been  delivered  and  18,586  are  still  under  contract. 
Motor  cars,  ambulances,  motorcycles,  trailers  and 
bicycles  to  the  number  of  139,489  have  been  contracted 
for;  127,320  have  been  delivered  and  12,169  are  still 
to  be  delivered.  These  figures  do  not  include  4847 
Ordnance  Department  trailers  which  were  purchased. 
Of  the  total  number  of  motor  vehicles,  126,111  are 
overseas,  while  97,760,  which  number  includes  those  still 
under  contract,  are  in  the  United  States.  It  is  reported 
that  large  numbers  of  these  trucks  will  be  transferred 
to  the  Postofflee  Department  for  the  transportation  of 
mail  and  parcel-post  matter. 


Long-Distance  Motor-Truck  Haulage 
Costs  in  Ohio 

Routes  Between  Akron,  Youngstown  and  Cleveland 

Investigated — Present  Rates  Too  Low — Operate 
for  52  Cents  per  Truck  Mile 

\  N  INVESTIGATION  made  of  one  of  the  long-dis- 
/itance  motor-trucking  companies,  operating  between 
Akron,  Cleveland  and  Youngstown  and  covering  a  12- 
months’  period,  has  recently  been  completed  by  Melvin 
\V.  Hoyle  for  the  Packard  Motor  Car  Co.  The  results 
of  the  investigation  show  that  freight  rates  which  have 
lieretofore  been  charged  are  much  too  low — not  giving 
a  reasonable  profit  to  the  truck  operator.  The  cost  of 
running  a  31 -ton  truck  averaged  $28.89  per  day  when 
covering  an  average  di.stance  of  55  miles,  or  about  52c. 
per  mile.  The  investigation  w'as  made  to  determine 
what  rates  should  be  charged,  as  indicated  by  the  actual 
cost  of  doing  business.  The  following  is  an  abstract 
from  the  report  covering  the  investigation: 

Freight  .shipments  between  Cleveland  and  Akron  were 
found  to  be  much  greater  than  those  between  Cleveland 
and  Youngstown.  The  amount  hauled  between  the 
former  places  was  80%  of  the  total.  However,  the 
cost  per  mile  on  the  haulage  of  the  20%  transported 
between  Cleveland  and  Youngstown  showed  the  same 
cost  per  mile.  The  investigation  covered  a  company 
operating  twelve  31-ton  trucks.  The  amount  of  freight 
from  Cleveland  to  Akron  was  just  about  double  that 
from  Akron  to  Cleveland ;  the  average  loads  being  8500 
and  4.300  lb.,  re.spectively.  Thus,  the  trucks  generally 
ran  one  way  only  half  loaded.  If  this  could  be  remedied 
the  indicated  rate  would  be  cut  considerably. 

One  of  the  largest  factors  tending  to  increase  the 
cost  of  operation  was  found  to  be  the  condition  of 
the  roads.  Breaks  in  the  surfacing  requiring  detours, 
failure  to  remove  snow,  etc.,  all  caused  costs  to  jump. 
At  times  it  took  trucks  from  two  to  three  days  to 
make  a  return  trip  between  Cleveland  and  Akron. 
Trucks  were  blocked  in  the  snow,  requiring  gangs  of 
men  to  dig  them  out,  and  often  an  extra  truck  had  to 
be  sent  to  assist.  After  every  heavy  snowstorm  the 
trucks  had  to  break  their  own  way,  not  only  being  de¬ 
layed  thereby  but  having  excessive  repair  charges  due 
to  the  wear  and  tear.  The  extra  expenses  for  drivers, 
gangs  of  men,  etc.,  mounted  when  bad  conditions  were 
encountered.  During  the  spring  months  the  road  was 
impassable  in  many  stretches,  which  required  long  de¬ 
tours  over  poor  roads  in  which  deep  ruts  and  holes  were 
formed,  often  causing  breakage  of  springs,  injury  to 
differentials  and  other  damage. 

Mileage  Figured 
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with  level  bottom  lands  along  the  river.  Except  toi 
sloughs  in  the  bottoms,  the  drainage  is  good.  Thi 
larger  islands  contain  swampy  areas.  A  high  bluff  cu' 
by  steep  and  narrow  gullies  borders  the  south  bank, 
beyond  which  the  land  is  level  to  rolling.  A  number  nf 
drainage  areas  have  no  surface  outlet,  so  that  there 
are  many  ponds.  In  general,  the  soil  is  loam  and  clav 
overlying  limestone,  which  outcrops  in  many  plare^ 
Sink  holes  in  the  limestone  region  provide  outlets  for 
the  surface  water  of  some  of  the  isolated  drainage 
areas. 

As  malaria-carrying  mosquitoes  may  fly  one  mile 
from  their  breeding  places,  all  water  surfaces  within 
that  distance  of  the  area  to  be  protected  were  con¬ 
sidered  a  menace.  A  hurried  survey  determined  the 
five  most  important  problems,  which  are  shown  bv 
the  map:  The  Pond  Creek  area;  Spring  Creek;  sloughs 
on  Patton’s  Island  and  in  Florence;  sloughs  in  the  river 
bottoms  west  of  Cypress  Creek,  and,  finally,  a  largi' 
number  of  ponds. 

Drainage  was  the  prominent  feature  of  the  wcrx, 
in  order  to  eliminate  breeding  places.  Ditches  were 
dug  or  improved,  new  channels  cut  and  old  channels 
cleared  of  brush  and  drift,  all  this  being  supplemented 
by  oiling.  Some  of  the  heaviest  work  was  on  Patton’s 
Lsland.  Conditions  there  before  and  after  drainage 
are  shown  in  the  accompanying  views.  A  canal  built  to 
carry  waste  water  from  Plant  2  to  the  river  provides 
drainage  for  a  swampy  area,  and  a  lateral  from  this 
intercepts  part  of  the  flow  of  Pond  Creek.  Vertical 
drainage  by  natural  sink  holes  and  vertical  shafts  was 
a  feature  of  the  work.  Two  sink  holes  forming  the 
only  natural  outlet  of  Pond  Creek  were  enlarged,  a 
timber  crib  10  ft.  square  and  30  ft.  deep  being  sunk 
in  one  of  these.  A  40-acre  pond  near  the  business 
section  of  Sheffield  was  drained  by  a  shaft  40  ft.  deep, 
with  results  shown  in  two  of  the  views,  printed  on  the 
next  page. 

Approximately  30  miles  of  streams  were  cleared,  12 
miles  of  new  ditches  dug  and  12  miles  of  old  ditches 
improved.  Ditches  require  frequent  attention,  to  pre¬ 
vent  obstruction  by  vegetation  and  drift.  Very  little 
maintenance  was  done  last  season,  however,  owing  to 
the  greater  necessity  of  completing  the  drainage  work, 
but  as  the  season  was  unusually  dry  there  were  no  ill 
effects. 

Mosquito  breeding  was  controlled  in  all  water  sur¬ 
faces  by  oiling  with  a  1 : 2  mixture  of  black  oil  and 
kerosene.  The  oil  was  delivered  in  barrels  and  dis¬ 
tributed  so  as  to  be  readily  accessible  for  the  oilers, 
who  carried  5-gal.  knapsack  sprayers.  Each  man  cov- 


Malaria  Control  at  Nitrate  Plant 

M«»M]uito  Eradication  by  Clearing,  Drainage  and 
Oiling  Water  Surfaces  Reduces  Disease 
95  Per  Cent  in  .\labama  District 

By  W.  G.  Stromquist 

Sanitary  KnKinf<T.  I'nltrd  .stat'-H  i‘iihlli'  Hfalth  Spi'vIoc. 

TO  SAFEGUARD  the  health  and  increase  the  effi¬ 
ciency  of  the  20,000  employees  building  the  two 
nitrate  plants  at  Sheffield,  Ala.,  the  United  States  Pub¬ 
lic  Health  Service  in  March,  1018,  by  reque.st  of  the 
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the  construction  camp  of  the  Tennessee  River  dam  and 
the  cities  of  Florence,  Sheffield  and  Tuscumbia.  Malaria 
being  prevalent  and  the  plants  drawing  a  large  propor¬ 
tion  of  labor  from  malarial  sections,  measures  for  con¬ 
trol  of  this  disease  were  an  important  feature  of  the  ac¬ 
tivities.  An  area  of  approximately  60  .square  miles  was 
included  in  disitricts  where  the  mo.squito-eradication 
work  was  done. 

North  of  the  Tennessee  River  the  topography  is  hilly. 


CONDITIONS  ON  PATTON’S  ISLAND  BEFORE  AND  AFTER  .MOSQtTITO  WORK 
This  sIouf^h  is  within  mosquito  flight  dlstam-e  of  Nitrate  Plant  2  and  Florence. 
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A  POND  OF  MORE  THAN  40  ACRES  AT  SHEFFIELD.  ALABAMA.  WAS  DRAINED  BY  41-FOOT  VERTICAL  SHAFT 

INDICATED  BY  WINDLASS 


Thig  pond  covered  “city  lota”  near  business  center  of  city.  Conditions  before  and  after  drainage  are  shown  by  the  two  views. 


ered  a  district  of  6  to  6  square  miles.  Drip  cans  used 
on  the  smaller  streams  were  5-gal.  galvanized  cans  with 
a  I -in.  air  cock  near  the  bottom.  These  were  placed 
in  boxes  and  suspended  about  5  ft.  above  the  water, 
being  adjusted  to  drop  15  to  20  drops  per  minute.  This 
treatment  was  supplemented  by  spraying. 

Medical  students  were  employed  to  inspect  the  oiling 
and  to  look  for  mosquito  breeding,  each  inspector  cover¬ 
ing  two  or  three  oiling  districts.  Numbered  signs  at 
ponds  and  along  streams  and  ditches  facilitated  the 
daily  reports  of  oilers  and  inspectors.  Oilers  reported 
all  ponds  visited,  and  whether  oiled  or  found  dry. 
Inspectors  reported  as  follows:  Oiled,  needs  oil,  or 
dry;  mosquito  larvae  present  or  not  found.  In  general, 
oiling  and  inspection  were  done  once  a  week.  About 
55  miles  of  streams  and  ditches  and  300  ponds  were 
oiled,  using  14,500  gallons. 

Labor  shortage  was  one  difficulty.  With  an  eight- 
hour  day  as  a  basis  the  men  worked  10  hours,  receiving 
time  and  a  half  for  overtime.  At  first  laborers  were 
paid  25c.  per  hour,  which  was  soon  increased  to  30c. 
and  then  to  35c.  near  the  end  of  the  season.  Foremen 
were  paid  $5.50  and  $6.60  per  day.  High  wages  and  a 
poor  grade  of  labor  greatly  increa.sed  the  cost.  On  the 
drainage  work,  from  three  to  eight  gangs  were  main¬ 
tained  throughout  the  season.  These  varied  from  six 
to  30  men,  according  to  the  nature  of  the  work,  but  in 
general  it  was  found  best  to  have  12  to  15  men  in 
each  gang.  The  fact  that  some  of  the  foremen  were 
familiar  with  local  conditions  and  took  personal  inter¬ 
est  in  the  work  was  an  important  factor  in  its  success. 

Five  medical  students  were  employed  as  oiling  inspec¬ 
tors  from  about  June  1  to  early  in  September.  An 
engineering  student  made  surveys  and  kept  cost  records. 
A  maximum  of  nine  laborers  were  used  as  oilers.  The 
maximum  force  was  140  men.  Federal  funds  bore  the 
expense  of  supervision,  labor,  the  purchase  and  upkeep 


of  two  trucks,  gasoline  and  oil  for  the  trucks  and  for 
cars  used  in  supervision  of  the  work.  Funds  appropri¬ 
ated  by  the  two  counties  and  the  three  cities  were  used 
to  buy  tools  and  other  equipment. 

Cost  records  were  kept,  with  actual  man-hours,  the 
foremen  making  daily  progress  reports.  The  cost  of 
drainage  and  maintenance  work  was  divided  into  labor, 
foreman,  transportation  and  incidentals.  The  cost  of 
oiling  included  labor,  inspection,  transportation  and 
oil.  The  transportation  charges  consisted  of  the  truck 
drivers’  wages.  The  total  cost  was  approximately 
$60,000.  With  50  square  miles  controlled,  exclusive  of 

COST  OF  MOSQUITO  ELIMINATION,  I’ER  SQUARE  MILE 


Supervision  . ISO 

Labor : 

Drainage  .  800 

Maintenance  .  25 

Oiling  (Including  inspection)  .  100 

Transportation : 

Cost  and  upkeep  of  trucks  and  automobiles . i. . . .  .85 

Tools  and  supplies  .  60 

Oil  .  50 

Total  .  $1200 


the  plant  reservations,  the  cost  per  square  mile  was 
$1200,  distributed  approximately  as  shown  in  the 
accompanying  table.  With  the  most  difficult  and  ex¬ 
pensive  work  completed,  and  the  probability  of  lower 
wages,  it  is  thought  that  the  mosquito  breeding  could 
be  controlled  during  the  coming  season  at  about  one- 
third  the  cost  for  the  first  season.  It  is  expected  that 
the  local  authorities  will  appropriate  funds  and  that 
supervision  will  be  maintained  by  the  United  States 
Public  Health  Service. 

Malaria  has  been  reduced  90  to  95%,  according  to 
local  physicians,  but  there  are  no  records  of  the  num¬ 
ber  of  cases  in  previous  years.  The  absence  of  mos¬ 
quitoes  is  a  subject  of  favorable  comment  by  residents. 

The  mosquito-eradication  work  in  this  and  other  dis- 
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Iricts  haH  I>een  under  the  supervision  of  J.  A.  A.  Le 
Prince,  senior  sanitur>'  enKineer.  R.  E,  Tarbett,  sanitary 
engineer,  organized  the  work  in  the  Muscle  Shoals 
sanitary  district.  The  general  activities  were  or¬ 
ganized  by  Surgeon  L.  L.  Lumsden,  with  A.ssistant 
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Surgeon  H.  S.  Mustard,  and  later  A.ssistant  Surgoun 
Thomas  Parran,  Jr„  as  medical  officer  in  charge.  The 
writer  was  in  immediate  charge  of  the  mosquito-eraili- 
caticn  work,  assisted  by  H,  R.  Fullerton,  assistant  .sani¬ 
tary'  engineer. 


Record  Hei|2:ht  Concrete  Multiple- 
Arch  Dam  Completed 

Dam  Forming  l>ake  Hodgea  in  Irrigation  Diatrict 
Near  San  Diego  la  1.36  Feet  from  Crest 
to  lx>w  Point  in  Valley 

\ MULTIPLE-ARCH  reinforced-concrete  dam  just 
completed  by  the  San  Dieguito  Mutual  Water  Co. 
in  southern  (’alifornia  has  an  overall  height  of  136 
ft.,  which  makes  it  the  highest  structure  of  this  type 
on  re<-ord.  It  is  located  on  the  San  Dieguito  River  about 
.30  miles  from  San  Diego,  and  will  have  a  storage  ca- 


bridges  extending  under  the  dam  through  the  buttre.sses 
and  from  which  the  blowoff  and  service  gates  can  la- 
reached. 

During  low-water  periods,  operators  have  access  hy 
a  more  convenient  entry,  through  the  downstream  face 
of  the  spillway,  into  the  chamber  where  the  valves  ad¬ 
mitting  the  water  to  the  irrigation  conduit  are  located. 
These  consist  of  six  20-in.  outlet  gates  set  .so  as  to 
draw  water  off  at  10-ft.  lifts.  Each  gate  has  its  .screen 
and  connecting  pipe  to  the  conduit,  which  through  the 
structure  and  beyond,  is  a  heavily  reinforced-concrete 
tube  tied  to  the  buttress  at  one  side  and  laid  on  bedrock 
throughout.  There  are  also  four  24-in,  blowoff  valves 


pacity  of  .38,000  acre-ft.,  which  is  to  be  u.sed  for  irrigat¬ 
ing  lands  in  the  valley  below. 

The  length  of  the  concrete  structure  across  the  gorge 
is  668  ft.,  the  balance  of  192  ft.  being  a  wide  bench  at 
the  north  end  of  the  dam  excavated  in  the  solid  rock 
in  order  to  provide  a  spillway  of  70,000  .sec.-ft.  capacity. 
This  capacity  was  required  by  the  State  Engineer’s 
office,  as  the  maximum  stream  flow  on  record  at  this 
point  is  72,100  sec.-ft.  The  total  length  of  the  spillway 
provided  is  360  ft.,  of  which  192  ft.  is  excavated  from 
the  mountain  side,  and  168  ft.  is  in  the  form  of  a 
rollway  over  the  top  of  the  concrete  structure  at  its 
north  abutment.  The  storage  capacity  in  the  16-ft.  rise 
between  the  spillway  level  and  the  top  of  the  dam  wbuld 
be  38,000  acre-feet;  that  is,  equal  to  the  net  capacity 
below  spillway  level.  In  order  to  avoid  obstructing  the 
spillw’ay  with  piers  supporting  an  overhead  bridge,  ac¬ 
cess  to  the  valves  under  the  dam  is  maintained  during 
high  water  by  means  of  4  x  6i-ft.  concrete-lined  tunnel 
built  under  the  spillway  for  a  distance  of  192  ft,  con¬ 
necting  at  this  point  with  a  series  of  concrete  foot 


at  the  lowest  point  of  the  dam.  The  latter  are  reached 
from  a  suspended  concrete  stairway  running  down  from 
one  of  the  concrete  footwalks  mentioned  before. 

The  buttre.sses,  which  rest  on  bedrock,  have  no  rein¬ 
forcement  except  where  arches,  strut-beams  and  foot 
walks  are  tied  in.  They  are  spaced  24‘  ft.  on  centers 
and  vary  in  thickness  from  4  ft.  at  the  bottom  of  the 
tallest  buttress  to  U  ft.  at  a  point  47  ft.  below  the  top 
of  the  structure,  and  above  this  point  this  thickness  is 
maintained.  Each  buttress  has  a  showing  face  2  ft. 
thick  and  increasing  in  width  from  4  ft.  at  the  top  to 
8  ft.  at  the  bottom. 

’  The  arches  vary  in  thickness  from  2  ft.  7i  in.  at  the 
lowest  point  to  1  ft.  at  a  point  60  ft.  below  the  top  of  the 
dam,  and  maintain  this  thickness  of  1  ft.  to  the  crest, 
the  extreme  crest,  however,  being  stiffened  by  means  of 
a  coping  21  ft.  wide  by  1  ft.  deep.  The  crown  slope  of 
the  arches  is  46°.  The  radius  of  the  extrados  of  the 
slanting  arches  is  13  ft.  10}  in.,  and  the  radius  of  the 
intrados  is  variable.  The  reinforcement  is  shown  on 
the  drawing. 
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UPSTREAM  FACE  OF  MULTIPLE  ARCHES  ARB  FINISHED 
WITH  THE  CEMENT  GUN 


downstream  face  of  highest  multiple-arch  dam 

HAS  ARCHITECTURAI.  PRETENSION 


The  greater  part  of  the  reinforcing  steel  is  composed  tresses  for  several  days  without  damage.  The  dam  was 
of  i-in.  deformed  bars.  Part  of  the  reinforcing  in  the'  designed  by  John  S.  Eastwood,  who  served  as  consult- 
spillway  roll  top  and  in  the  strut  beams  is  of  1-in.  de-  ing  engineer  for  the  company.  E.  A.  Case  was  the  chief 
formed  bars.  In  the  arches  the  J-in.  bars  are  spaced  engineer  in  charge  of  construction  for  the  water  com- 
12  in.  on  centers  on  both  inner  and  outer  faces.  These  pany.  Bent  Bros,  of  Los  Angeles  held  the  contract, 
reinforcing  bars  are  so  al-  ^  _  C3BP 

ternated  that  the  vertical 
space  between  bars  in  the  two 
faces  does  not  exceed  6  in.  ^ 

The  arches  are  also  reinforced 
with  vertical  rods  2  ft.  on  ^ 
centers  alternately  near  inner 
and  outer  faces  thus  giving 
vertical  reinforcement  12  in. 
on  centers.  All  steel  was  kept  r»i 
2J  in.  from  the  surfaces.  The 
concrete  mix  in  the  arches 
wa.s  1:2:4.  The  cement  gun 
was  used  for  putting  a  finish¬ 
ing  coat  on  the  upstream  face, 
and  has  given  a  very  sa^^is- 
factory  finish.  The  60-ft.  head 
of  water  thus  far  stored  be¬ 
hind  the  dam  did  not  cause 
any  leakage  through  the  struc¬ 
ture.  During  February,  1918, 
a  sudden  flood  passed  through 
the  partly  finished  dam  over 
an  arch  that  had  been  loft 
about  2.5  ft.  below  the  tops 
of  the  other  arches.  The  low 
arch  was  overtopped  to  a 
depth  of  about  20  ft.,  the  flow 
falling  between  the  two  but- 
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Sec+ioo  throogh  Dom  o+  Higheart  Point 
DETAILS  OF  THE  LAKE  HODGES  DAM 
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How  Should  a  Federal  Department  of  Public  Works 

Be  Organized? 

Need  for  Clear  Determination  of  What  Bureaus  Should  ^  Included,  and  How  Personnel 

Should  Be  Protected  and  Built  Up 

By  Charles  Whiting  Baker 

ConHUltinK  E<lltor,  "Enginet'ring  News-Kccord" 


A  NATIONAL  convention  of  engineers  has  been 
called  by  the  Engineering  Council  to  meet  in  Chi¬ 
cago,  Apr.  23-25,  to  formulate  plans  for  the  organiza¬ 
tion  of  a  Federal  Department  of  Public  Works  and  for 
a  campaign  that  will  secure  its  creation  by  Congress. 

That  the  engineering  profession  is  undertaking  a 
very  large  and  difficult  task,  anyone  who  realizes  the 
huge  inertia  which  retards  all  Governmental  action  will 
agree.  ,  Even  on  matters  of  great  public  importance, 
to  which  there  is  no  opposition,  it  is  often  very  difficult 
to  obtain  action  by  Congress.  If  the  project  for  a  Fed¬ 
eral  Department  of  Public  Works  is  to  have  any  chance 
of  success,  it  mu.st  be  presented  in  such  form  that  a 
powerful  body  of  public  sentiment  can  be  enlisted  in 
its  support  and  that  opposition  will  be  aroused  from  as 
few  sources  as  possible. 

For  more  than  forty  years  there  has  been  discussion 
in  the  engineering  profession  as  to  the  desirability  of 
a  Federal  Department  of  Public  Works,  manned  by  a 
permanent  Ix^y  of  civilian  engineers.  Seldom,  how¬ 
ever,  has  the  discussion  included  the  details  of  how 
spch  a  Government  department  should  be  organized. 

It  is  evident  that  if  the  profession  desires  now  to 
carry  this  important  reform  to  success,  these  detail 
questions  must  receive  careful  study.  If  a  delegation 
of  engineers  were  to  appear  before  committees  of  Con¬ 
gress,  merely  to  recommend  that  a  Department  of  Pub¬ 
lic  Works  should  be  created,  they  would  be  assailed  at 
once  by  questions:  What  would  be  the  field  of  such 
a  department?  Which  present  bureaus  should  it  take 
over?  Would  this  change  mean  adding  a  new  member 
to  the  Cabinet?  How  will  the  proposition  affect  the 
urgent  demands  which  are  being  made  by  other  in¬ 
fluential  interests  for  changes  in  the  Federal  Govern¬ 
ment  organization? 

'  The  engineering  profession,  if  it  is  to  succeed  in  its 
ambitious  task,  must  be  prepared  to  answer  all  these 
and  similar  questions,  and  give  convincing  reasons  for 
its  answers.  In  the  coming  convention  such  questions  as 
these  are  to  be  threshed  out.  In  preparation  for  the 
discussion  there,  the  Engineering  Council  has  sent 
a  prospectus  to  each  engineering  society  invited  to 
participate,  in  which  various  questions  are  stated,  and 
the  society  is  urged  to  consider  and  vote  upon  them. 

Such  general  discussion  by  engineers  is  highly  de- 
.sirable;  for,  if  this  great  reform  is  to  be  carried  through 
engineers  all  over  the  country  must  be  able  to  inform 
and  arouse  public  opinion  in  its  support. 

Care  is  needed  at  the  outset  in  defining  the  field 
which  the  proposed  department  should  cover.  In  earlier 
discussions  of  the  question  it  was  urged  that  such  a 
department  should  take  over  all  the  engineering  work 
carried  on  by  the  Government.  Today,  however,  en¬ 
gineering  is  a  much  more  comprehensive  term  than  it 
was  a  quarter  century  ago.  A  large  part  of  the  work 
done  by  both  the  Navy  Department  and  the  War  De¬ 
partment — the  construction  of  ships,  docks,  fortifica¬ 


tions,  ordnance — is  engineering  work  of  a  very  hi^rh 
order;  but  no  one  would  advocate  transferring  such 
military  functions  to  a  Department  of  Public  Works. 

Again,  there  is  a  strong  movement,  backed  by  the 
executive  heads  of  the  railway  companies,  for  the  or¬ 
ganization  of  a  Federal  Department  of  Transportation. 
If  created,  such  a  department  would  probably  take  over 
the  functions  of  the  Interstate  Commerce  Commission, 
and  such  other  supervision  over  the  railways  as  the 
Government  may  continue  to  exercise;  the  Government 
work  in  merchant  shipbuilding  and  ship  operation; 
perhaps  also  the  Bureau  of  Navigation  and  the  Steam¬ 
boat  Inspection  Service,  now  under  the  Department  of 
Commerce. 

A  great  deal  of  this  work  is  engineering  work,  and 
the  Department  of  Transportation,  if  organized,  should 
be  largely  conducted  by  engineers;  but  none  of  these 
functions  seems  properly  included  in  a  Department  of 
Public  Works.  Furthermore,  those  promoting  the  es¬ 
tablishment  of  a  Department  of  Public  Works  may  well 
enlist  the  cooperation  of  the  influential  interests  backing 
the  proposed  Department  of  Transportation.  It  mav 
be  easier  to  bring  about  the  systematic  reorganization 
of  the  Government’s  business  which  the  establishment 
of  these  tw'o  departments  would  involve,  than  to  es¬ 
tablish  either  department  separately. 

The  proper  field  for  the  proposed  Department  of  Pub¬ 
lic  Works  appears  to  be  the  Federal  Government’s  oper¬ 
ations  in  civil  engineering  construction  together  with 
the '  functions  of  those  scientific  bureaus  which  are 
chiefly  carried  on  by  engineers  and  whose  work  is  chiefly 
useful  as  a  foundation  for  engineering  work. 

In  the  prospectus  of  the  Chicago  conference  there 
is  given  the  following  list  of  engineering  bureaus  scat¬ 
tered  through  various  departments,  with  a  request  for 
an  opinion  as  to  whether  each  should  or  should  not  be 
included  in  the  proposed  Department  of  Public  Works: 
Treasury  Department: 

Public  Health  Service 
Supervising  Architect 
Department  of  War: 

Public  Building^  and  Grounds 
Construction  Division  of  the  Army 
Rivers  and  Harbors 
Mississippi  River  Commission 
California  Debris  Commission 
Department  of  the  Interior: 

General  Land  Office 
Indian  Affairs 
Geological  Survey 
Reclamation  Service 
Bureau  of  Mines 
National  Park  Service 
Alaskan  Engineering  Commission 
Department  of  Agriculture : 

Forest  Service 
Weather  Bureau 
Public  Roads 

Department  of  Commerce: 

Bureau  of  Standards 
Bureau  of  Lighthouses 
Coast  and  Geodetic  Survey 
Unattached  Functions: 

The  Panama  Canal 
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That  the  sanitary  engineers  who  carry  on  the  Public 
Health  Service,  and  the  architects  and  engineers  who 
construct  public  buildings,  should  be  under  an  engi¬ 
neering  department  rather  than  the  Treasury  is  too 
obvious  to  need  argument,  and  the  transfer  of  these 
bureaus  should  arise  little  opposition. 

When  it  comes  to  the  transfer  to  the  new-  department 
of  the  river  and  harbor  and  other  civil  engineering 
work  now  carried  on  under  the  War  Department  by 
the  Army  engineers,  no  such  easy  success  is  likely.  The 
arguments  for  the  transfer  of  these  works  from  mili- 
tarv  engineers  to  civil  have  often  been  presented  and 
are  familiar  to  most  engineers.  As  was  pointed  out 
in  discu.ssing  the  question  in  Engineering  News-Record 
of  Feb.  20,  p.  359,  one  of  the  strongest  of  these  argu¬ 
ments  is  that  river  and  harbor  work,  under  the  nominal 
control  of  the  Corps  of  Engineers — though  the  policy 
is  dictated  by  Congress — has  become  a  national  dis¬ 
grace.  This  is  so  well  known  that  public  support  should 
be  readily  enlisted  in  favor  of  the  transfer  of  this  work 
to  the  control  of  civilian  engineers  organized  under  a 
Cabinet  officer  who  would  have  the  authority  and  initia¬ 
tive  to  plan  and  carry  out  public  works  for  the  national 
welfare  instead  of  merely  distributing  Federal  expen¬ 
ditures  in  certain  Congressional  districts. 

In  the  discussion  of  this  question  among  engineers, 
fir.st  place  has  often  been  given  to  the  position  of  the 
engineers  in  Government  service.  In  pushing  the  re¬ 
form  before  the  public,  first  place  must  be  given  to  the 
national  benefit  which  will  result  from  the  substitu¬ 
tion  of  intelligent  planning  by  able  engineers  in  carry¬ 
ing  out  all  classes  of  Federal  works,  in  place  of  the 
haphazard  spending  of  money  that  has  hitherto  pre¬ 
vailed. 

At  the  close  of  a  war  in  which  engineering  has  played 
so  large  a  part,  the  public  will  look  with  greater  favor 
than  ever  before  on  the  proposition  that  the  Army  engi¬ 
neers  should  devote  their  time  to  military  engineering 
work  in  the  interest  of  national  preparedness.  To 
keep  them  busy  on  civil  engineering  work,  as  has  been 
done  hitherto,  inevitably  results  in  neglect  of  their  own 
proper  duties. 

Bureaus  Under  Agriculture,  Commerce  and  the  In¬ 
terior  Departments 

Of  the  three  bureaus  in  the  Department  of  Agriculture 
above  noted,  the  one  destined  to  be  most  important  in 
the  future  is  probably  the  Bureau  of  Public  Roads.  Al¬ 
ready  it  has  supervision  over  the  heavy  expenditure  of 
the  Federal  Government  in  aid  of  state  road  construc¬ 
tion;  and  much  more  extensive  work  on  the  nation’s 
highways  is  probable.  Little  argument  is  needed  to 
demonstrate  that  this  should  be  under  a  Department 
of  Public  Works  rather  than  Agriculture. 

A  valid  reason  for  the  inclusion  of  the  Forest  Service 
in  the  proposed  department  is  its  jurisdiction  over  the 
work  of  water-power  development  which  is  in  prospect. 
It  will  be  recalled  that  the  Federal  water-power  bill, 
which  came  so  near  passage  in  the  late  Congress  and 
for  which  success  is  expected  in  the  coming  session, 
created  a  Water-Power  Commission  made  up  of  the  Sec¬ 
retaries  of  the  Interior  and  Agriculture  Departments 
and  of  War,  because  the  bureaus  concerned  with  water¬ 
power  were  scattered  through  these  three  departments. 
If  these  bureaus  are  brought  together  in  a  Department 
of  Public  Works,  the  need  for  such  a  cumbrous  admin¬ 
istrative  organization  will  disappear. 


Perhap.s  the  Agricultural  Department  will  seek  to 
retain  the  Weather  Bureau;  but  its  relation  to  the 
engineer’s  work  for  flood  control,  water-supply  and  irri¬ 
gation  is  close  enough  to  ground  an  argument  for  its 
inclusion  in  the  Public  Works  Department. 

Of  the  three  bureaus  under  the  Commerce  Depart¬ 
ment  listed  above,  the  building  of  lighthouses  and  the 
work  of  the  Coast  and  Geodetic  Survey  w'ould  surelv 
be  generally  recognized  as  civil  engineering  functions. 
As  for  the  Bureau  of  Standards,  its  work  is  so  largely 
carried  on  by  engineers  and  for  engineers  that  the 
proper  place  for  it  w’ould  .seem  to  be  in  the  department 
which  will  be  presumably  the  engineering  department 
of  the  Government. 

Under  the  Interior  Department,  .seven  bureaus  are 
listed  above  for  possible  transfer  to  the  Department  of 
Public  Works.  In  an.swer  to  the  objection  that  this 
would  practically  destroy  the  Department,  leaving  it 
only  patents,  pensions  and  education,  the  National  Ser¬ 
vice  Committee  of  the  Engineering  Council  has  made 
the  interesting  sugge.stion  that  the  Department  of  Pub¬ 
lic  Works  could  most  easily  be  started  by  merely  chang¬ 
ing  the  name  of  the  Interior  Department,  the  latter  a 
name  which  has  no  longer  any  significance.  This  would 
obviate  also  the  creation  of  a  new  Cabinet  office. 

Of  the  seven  bureaus  in  the  Interior  Department  listed 
above,  the  Reclamation  Service  of  course  belongs  in  a 
Department  of  Public  Works  and  so  does  the  work  of 
building  the  Alaskan  railroads.  The  Geological  Survey 
should  be  under  the  same  head  as  the  Coast  and  Geo¬ 
detic  Survey,  and  as  the  Bureau  of  Mines.  The  care 
of  the  national  parks  should  be  in  the  same  department 
as  the  care  of  the  national  forest  reserves.  The  Land 
Office  and  the  Indian  Bureau  have  such  close  relations 
with  the  other  bureaus  just  named  that  they  should 
be  retained. 

Organization  of  Department 

Turning  now  to  the  organization  of  the  proposed  de¬ 
partment:  Th<  profe.ssion  will  surely  agree  that  the 
engineers  in  such  a  department  should  be  given  a  per¬ 
manent  status.  These  men,  on  whose  independent  judg¬ 
ment  the  conduct  of  the  department  will  depend,  must 
be  safeguarded  from  dismissal  through  political  or  per¬ 
sonal  inffuence.  If  the  Government’s  work  is  to  be 
carried  on  with  economy  and  efficiency,  unprejudiced 
engineering  judgment  is  a  first  e.ssential.  Some  reason¬ 
able  tenure  of  position  for  engineers  in  the  department 
is  necessary  for  this  reason,  and  it  is  also  necessiary  in 
order  that  engineers  of  the  requisite  ability  and  char¬ 
acter  may  be  obtained.  If  engineers  must  exert  political 
influence  to  obtain  positions  in  the  service  and  hold  them 
after  obtaining  them,  there  is  little  chance  that  the 
Government  would  be  able  to  secure  for  its  great  tasks 
such  engineers  as  have  built  up  the  railway  systems 
of  the  country  or  created  its  great  industrial  establish¬ 
ments. 

Hardly  Ie.ss  essential  in  planning  the  personnel  of  the 
proposed  department  is  provision  for  regular  promotion 
and  for  retirement  on  partial  pay  on  reaching  a  certain 
age  limit  on  becoming  disabled  in  the  service.  It  is 
hardly  to  be  exected  that  Congress  can  be  persuaded 
to  increase  the  salaries  for  technical  and  professional 
men  in  the  service  of  the  Government  to  the  scale  com¬ 
mon  in  private  business.  There  is  a  fair  prospect,  how'- 
ever,  that  Congress  will,  eventuaUy,  in  view  of  the 
urgent  necessities  of  the  departments  at  Washington, 
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provide  a  retiring  allowance  for  Government  employees 
at  a  certain  age  limit.  With  secure  provision  for  old 
age  or  disability,  men  will  be  better  content  to  work  at 
the  low  scale  of  salaries  common  in  the  Government 
service. 

It  may  be  argued  that  such  a  corps  of  civilian  engi¬ 
neers  as  is  here  proposed,  with  a  fixed  tenure  of  office, 
definite  provision  for  promotion  and  retiring  allowances 
on  reaching  the  age  limit,  would  to  some  extent  dupli¬ 
cate  the  organization  of  the  present  Corps  of  Engineers. 
It  has,  nevertheless,  great  advantages  over  that  organi¬ 
zation  in  its  freedom  from  military  control  and  military 
methods.  It  would  be  recruited,  also,  from  men  trained 
in  the  engineering  .schools  and  probably  also  by  .some 
years  in  the  school  of  practical  experience,  instead  of 
being  brought  into  the  work  fresh  from  West  Point. 

It  needs  only  a  glance,  too,  at  the  varied  kinds  of 
work  which  this  great  department  would  have  to  exe¬ 
cute  to  see  how  neces.sary  in  such  an  organization  would 
be  engineers  of  a  great  variety  of  experience,  experts 
in  their  respective  fields.  It  is  only  by  enlisting  the  serv¬ 
ice  of  such  men  that  the  Government  can  hdpe  to  have  its 
great  works  carried  out  efficiently. 

But,  in  carrying  out  any  great  reform,  it  is  well  not  to 
attempt  too  much  at  the  start.  Fundamental  though 


the  internal  organization  of  such  a  department  m  iv 
seem  to  be  to  its  success,  tho.se  who  have  planned  the 
Chicago  conference  give  warning  of  difficulties  in  the 
way.  The  various  bureaus  which  it  is  proposed  to  l)ring 
together  in  that  new  department  each  have  their  own 
organizations,  methods,  and  personnel  which  have  l)een 
built  up  through  a  course  of  years,  and  to  a  consideralile 
extent  are  covered  by  special  laws.  If  it  were  attempted 
now  to  make  a  .sweeping  reorganization  of  these  bureaus, 
as  well  as  transfer  them  to  a  new  department,  stronj^r 
opposition  would  certainly  be  encountered.  Moreover, 
the  bill  to  create  the  new  department  would  have  to  be 
a  very  long  and  complex  statute  repealing  a  large  num¬ 
ber  of  existing  laws  and  enacting  other  provisions  in 
their  place.  It  is  easy  to  foresee  that  such  a  law  would 
be  carried  through  Congress  with  great  difficulty,  if 
at  all. 

If  the  propo.sed  Department  of  Public  Works  is  to 
become  a  reality,  therefore,  the  wisest  plan  would  appear 
to  be  merely  to  bring  together  intact  such  bureaus  a.s 
manifestly  belong  under  such  a  department,  with  prac¬ 
tically  no  change  in  their  present  organization  and 
personnel.  The  working  out  of  the  relations  between 
these  bureaus  and  of  the  general  organization  of  the 
department  could  be  left  for  the  future. 


Upkeep  High  on  Disconnected  Road  System 

AINTENANCE  of  the  700  miles  of  state-aid  roads 
of  Illinois  is  difficult  and  expensive,  because  the 
system  is  so  disconnected.  The  longest  continuous 
stretch  of  improved  road  is  15  miles,  and  the  average 
length  is  less  than  two  miles.  About  300  miles  are  earth 
road  and  the  remainder  are  principally  of  brick  and  con¬ 
crete.  The  co.sts  per  year  per  mile,  including  work  on  the 
shoulders  and  ditches,  average;  Brick,  $56.56; 

concrete,  $81.45;  earth,  $102.20;  gravel,  $162.20; 
macadam,  $564.20  (including  surface  oiling).  Main¬ 
tenance  work  on  brick  and  concrete  paving  consists 
mainly  in  filling  cracks  and  building  up  the  earth 
shoulders;  on  macadam  paving  it  is  mainly  surface 
treatment,  while  on  earth  and  gravel  roads  it  consists 
of  dragging  and  filling  depressions  with  new  material. 
In  addition,  there  are  the  cutting  of  weeds,  the  clearing 
of  ditches  and  the  dressing  of  the  shoulders.  Where 
the  gang  system  of  main¬ 
tenance  is  used,  each  gang, 
composed  of  two  to  five  men 
in  charge  of  a  foreman,  takes 
care  of  the  work  in  from  10 
to  15  counties  and  has  about 
75  miles  of  road  under  its 
charge. 

The  equipment  u.sed  con¬ 
sists  of  a  small  motor  truck, 
heating  kettles  and  the  neces¬ 
sary  tools  and  accessories. 

Only  in  Vermilion  County  has 
the  patrol  system  been  intro¬ 
duced,  this  being  made  prac¬ 
ticable  by  the  fact  that  there 
are  90  miles  of  hard  road,  the 
greatest  mileage  in  any  one 
county. 


Drift  on  the  Colorado  River  Held 
Back  by  Austin  Dam 

Passes  Over  the  Rounded  Top  of  Old  Dam,  But  Is 
Caught  by  the  Present  Structure — All 
Sorts  and  Sizes  of  Debris 

By  T.  U.  Taylor 

University  of  Texas,  Austin 

Engineers  unacquainted  with  the  Colorado  River, 
Texas,  do  not  appreciate  the  seriousness  of  the 
drift  problem  in  its  relation  to  the  Austin  dam.  The 
accompanying  view,  showing  drift  conditions  in  the 
spring  of  the  year,  will  help  them  understand  what 
has  to  be  contended  with,  besides  emphasizing  the 
importance  of  designing  a  dam  to  meet  local  conditions. 

The  drainage  area  above  the  dam  at  Austin,  Tex., 
is  37,000  square  miles.  There  is  an  immense  amount 
of  drift  that  comes  down  the  Colorado  River,  and  this 


NEW  AUSTIN  DAM  CATCHES  VAST  QUANTITIES  OF  DRIFT 


t 


with  drift. 

The  accompanying  view  was  taken  by  the  writer 
when  the  lake  level  was  54  ft.  above  the  toe  of  the 
dam.  It  was  taken  from  the  east  end  of  the  dam, 
looking  toward  the  west.  From  the  lone  buttress  or 
pier  in  the  foreground  to  the  west  bluff  is  practically 
1200  ft.  The  small  patches  of  water  seen  in  the  fore¬ 
ground  are  the  result  of  pulling  drift  out  of  the  east 
gate  sections.  The  drift  ranges  in  size  from  mere  trash 
to  logs  3  ft.  in  diameter,  and  60  ft.  long. 

It  should  be  remarked  that  there  is  another  dam  at 
Marble  Falls,  about  120  miles,  by  river,  above  the 
Austin  dam,  and  that  the  Marble  Falls  dam  partially 
obstructs  the  channel  and  stops  considerable  drift. 


drift  will  be  stopped  oy,  passed  over  or  around  any 
dam  across  the  stream. 

During  the  existence  of  the  old  dam  the  drift  passed 
over  the  rounded  crest  with  no  practical  difficulty.  In 
1911,  when  the  City  of  Austin  was  considering  the 
present  style  of  dam,  it  was  warned  of  the  futility  of 
depending  on  it  to  pass  the  drift.  This  warning  was 
ignored,  and  the  contract  was  let  for  an  open-work 
dam  with  a  crest  in  the  new  part  at  El.  51  ft.,  with 
gates  14  ft.  high  between  buttresses  which  were  sup¬ 
posed  to  raise  the  water  to  El.  65  ft.  above  the  toe  of 
the  old  dam.  There  were  28  of  these  gates,  and  the 
first  drift  flood  that  came  after  they  were  installed 
destroyed  24  of  them  and  clogged  up  the  gateways 


Planning  Work  Expedites  Casing  of 
Pipe  Line  With  Concrete 

In  Repairing  Oil  Line  Different  Foremen  Directed 
Materials  Supply,  Plant  Repairs  and  Prin¬ 
cipal  Construction  Operations 

PLANT  mobility  and  precise  scheduling  of  operations 
have  enabled  the  construction  forces  of  the  Stand¬ 
ard  Oil  Co,  to  obtain  notable  speed  in  casing  a  steel 
pipe  line  with  concrete.  Working  131  men  in  a  gang, 
280  miles  of  8-in.  line  in  Louisiana  have  been  concreted 


pipe;  in  places  the  pitting  was  severe.  The  work  to  be 
done  involved  more  than  simply  placing  a  concrete  cas¬ 
ing.  It  was  pecessary  to  uncover  the  lines,  hoist  and 
hold  the  pipe  above  the  trench  bottom,  pound,  scrape, 
brush  and  otherwise  clean  the  pipe,  and  then  to  lower 
and  encase  the  pipe  and  backfill  the  trench.  All  these 
operations  had,  moreover,  to  be  performed  while  the 
pipe  was  carrying  oil  under  pressures  of  from  100  to 
600  pounds. 

At  times  one  superintendent  directed  the  field  oper¬ 
ations  of  as  many  as  four  gangs.  Each  gang  con¬ 
sisted  of  125  laborers  and  six  foremen.  The  laborers 


WINDLASS  HORSES  HELD  PIPE  LINE  Sl’SPENDED  WHILE 
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INCASED  PIPE  LEFT  IN  FORMS  OVER  NIGHT  TO  HARDLN 


PIPE-LINE  CREW  SHIFTING  HORSES  AND  SETTING  FORMS 


to  keep  the  construction  foremen  promptly  supplied  with 
materials,  supplies  and  equipment. 

The  transportation  of  materials  was  somewhat  simpli¬ 
fied  by  the  fact  that  the  pipe-line  work  paralleled  rail¬ 
ways  to  a  considerable  decree.  Sand,  cement,  lumber 
and  equipment  were  shipped  by  railway  in  carload  lots 
to  stations  nearest  the  work,  and  from  these  points  were 
hauled  to  and  distributed  alonj?  the  work  by  teams. 
Water-suppl.v  was  a  more  complex  task.  The  amount 
of  water  required  for  concrete  mixing  and  for  drinking 
and  cooking  was  quite  large.  This  water  was  hauled 
in  tank  wagons  from  convenient  bayous,  creeks  and 
wells  from  which  it  was  pumped  by  portable  diaphragm 
pumps.  Horizontal,  galvanized-iron,  5-  and  10-bbl. 
tanks  were  used,  the  larger  or  the  smaller  being  em¬ 
ployed  according  to  the  character  of  the  roads.  Cross 
iiaffle  plates  in  the  tanks  prevented  the  surge  of  the 
water  when  the  roads  were  rough.  The  tank  wagons 


discharged  into  barrels  located  were  the 
water  was  wanted. 

The  preparation  of  the  pipe  line  for  the 
concreting  operations  was  in  charge  of  a 
genera!  foreman  and  two  assistant  foremen. 
The  general  foreman  directed  the  operations 
of  uncovering  and  of  raising  and  lowering 
the  pipe.  One  assistant  supervised  the  pipe 
cleaning  and  the  other  directed  the  backfilling 
and  the  finishing  up  of  work  of  various  kinds. 

After  being  uncovered,  from  200  to  800  ft. 
of  pipe  at  a  time  was  hoisted  by  means  of 
windlass  horses  to  a  height  which  permitted 
the  leveling  of  the  trench  bottom  and  the  thor¬ 
ough  cleaning  of  the  pipe.  When  cleaned,  the 
pipe  was  lowered  to  a  position  2  in.  above 
the  trench  bottom,  and  concreting  was  begun. 

Cement  mortar,  nominally  of  1 :  3  mixture, 
was  used  for  the  casing.  However,  the  pur- 
^1  pose  was  to  insure  a  mixture  in  which  the 
volume  of  cement  w'as  always  great  enough  to 
fill  the  .sand  voids,  so  the  nominal  proportions 
w'ere  changed  whenever  tests,  which  were 
constantly  made,  indicated  material  variation 
in  the  void  contents  of  the  sand.  Experience 
has  shown  this  mixture  to  be  practically 
waterproof.  The  thickness  of  the  casing  was 
2  in.  under  the  pipe  bottom,  13  in.  on  each 
side,  and  1  in.  over  the  top,  which  was  shaped 
tM.s  to  a  flat  crown.  No  bottom  forms  were  used 

except  where  the  bottom  w-as  boggy  or  where 
there  was  a  small  water  crossing.  This  practice 
greatly  reduced  the  amount  of  lumber  left  in  the 
trench.  The  side  forms  were  1  x  14  in.  x  16-ft. 
boards,  cleated  across  at  the  middle  and  at  each  end 
to  prevent  splitting.  They  were  set  on  edge  on  the 
trench  bottom  and  were  held  in  position  by  wrought- 
iron  claiTips  spaced  about  4  ft.,  and  by  timber  spacers 
which  blocked  them  away  from  the  pipe.  This  arrange¬ 
ment.  as  shown  by  the  drawing,  insured  the  proper 
thickness  of  covering  and  the  exact  centering  of  the 
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'S'oe  Forms,  /x  14-  Boards 


pipe  in  the  forma.  The  butt  joints  in  the  side  forms 
^ere  banked  outside  with  clay  to  prevent  leakage  of 
mortar. 

The  concrete  was  machine-mixed  and  was  placed  with 
wheelbarrows  having  side  spouts  to  facilitate  pouring 
into  forms.  Stock  piles  were  placed  at  every  tenth 
joint  of  the  pipe  line,  or  100  ft.  apart,  so  that  the  max¬ 
imum  wheelbarrow  haul  of  concrete  was  50  ft.  ahead  and 
50  ft.  to  the  rear.  Wheel-mounted,  1-cu.yd.,  power-driven 
mi.xer.s  were  used.  They  were  hauled  by  four-mule 
teams.  Two  mixers  were  provided  for  each  gang,  one 
being  in  use  while  the  other  was  being  hauled  ah^ad  and 
set  up  ready  for  use  as  the  work  advanced. 

Concrete  was  placed  with  the  pipe  suspended,  as 
showTi  by  the  sketch.  Careful  puddling  was  necessary 
to  fill  solidly  under  the  pipe,  but  otherwise  the  work 
presented  no  special  difficulties.  When  a  100-ft.  length 
of  pipe  had  been  concreted  and  the  corresponding 


length  ahead  had  been  suspended  in  position  for  con¬ 
creting,  the  slings  holding  the  concreted  length  were  re¬ 
leased,  letting  the  pipe  “float”  in  the  green  concrete. 
No  squeezing  up  or  settlement  of  the  concrete  resulted 
from  this  procedure.  The  holes  left  by  removing  the 
slings  and  spacers  were  filled,  and  each  morning  the  side 
forms  were  removed  from  the  previous  day’s  work. 

A  construction  foreman  and  a  machinery  foreman  di¬ 
rected  t’le  concreting  operations.  All  work  of  lining 
up  the  steel  pipe,  moving  and  placing  forms  and  mixing 
and  placing  concrete  was  in  charge  of  the  construction 
foreman.  His  assistant  attended  to  the  upkeep  and  re¬ 
pairs  of  mixers,  motors  and  other  equipment,  and  saw 
to  the  shifting  and  setting  up  of  the  extra  mixer. 

All  construction  was  under  the  direction  of  the  pipe¬ 
line  department  of  the  Standard  Oil  Co.  of  Louisiana. 
Information  for  this  article  was  furnished  by  F.  Ray 
McGrew,  assistant  superintendent. 


however,  10.9  cu.yd.,  including  all  operations,  and  14.3 
cu.yd.,  including  only  labor  in  drifting  and  mucking. 

In  excavating  for  irrigation  structures  the  fofce- 
account  operations  were  divided  into  two  parts.  About 
1339  cu.yd.  of  excavation  was  for  28  canal  structures 
and  was  contained  in  pits  not  over  30  in.  wide,  which 
were  shallow  enough  to  be  dug  without  reshoveling. 
There  was  some  hardpan  in  the  pit  bottoms  and  th^  tdf) 
soil  had  to  be  loosened  by  picking.  Very  litt'e  blasting 
was  necessary.  The  average  output  was  8.94  cu.yd. 
per  man  per  day.  The  second  part  of  t^e  force-account 
excavation  consisted  of  trenches  for  five  inverted 
siphons,  and  amounted  to  1019  cu.yd.  The  material  was 
not  inconvenient  to  handle,  there  being  very  little 
cemented  gravel  requiring  blasting.  The  output  was 
6.3  cu.yd.  per  man  per  day. 

Piecework  Contracts  for  Trenching  Siphons 

On  another  part  of  the  work  piecework  contracts 
were  let  for  the  trenching  for  three  more  inverted 
siphons.  The  excavation  amounted  to  2469  cu.yd.,  of 
which  2218  cu.yd.  were  in  one  trench  4i  ft.  wide  and 
averaging  5i  ft.  deep.  The  other  two  trenches  were  of 
smaller  cross-section,  the  smallest  one  being  2.25  ft. 
wide  and  averaging  3.2  ft.  in  depth.  The  smallest 
trench  was  very  hard  at  one  end  and  required  blasting; 
the  middle-siz^  trench  was  handled  entirely  without 
powder,  and  the  largest  trench  required  the  use  of 
powder  throughout.  An  average  of  0.69  lb.  of  powder 
per  cubic  yard  was  used,  and  the  bottom  was  carefully 
trimmed  with  picks  to  leave  a  .smooth  surface  on  which 
to  lay  the  concrete  pipe.  The  average  progress  per  man 
per  day,  including  drilling,  shooting,  picking,  shoveling, 
and  forge  work,  was  7.8  cubic  yards. 

In  some  cases  it  is  not  practicable  to  compensate  an 
entire  gang  on  a  piece-rate  basis,  but  it  is  often  pos¬ 
sible  to  engage  one  or  more  of  the  men  to  undertake 
the  work  on  such  a  basis,  if  the  employer  will  pay 
wages  to  the  other  men  and  deduct  the  cost  thereof 
from  the  total  sum  earned  by  the  gang.  This  plan 
is  applicable  to  many  lines  of  work  where  the  total 
cost  is  not  sufficient  to  justify  an  attempt  to  let  con¬ 
tracts  in  the  usual  way.  The  work  requires  less  watch¬ 
ing  than  when  done  by  day  labor,  and  is  generally 
accomplished  with  greater  satisfaction  to  both  employer 
and  employee. 


Piecework  Faster  Than  Day  Labor 
On  Hand  Excavation 

Greater  Yardage  per  Man  Recorded  in  California  on 
Both  Road  and  Irrigation  W'ork — Station 
Gangs  Used  on  Piecework 

By  Everett  N.  Bryan 

Chief  Engineer,  Waterford  Irrigation  District,  Waterford,  Calif. 

Yardage  output  per  man  in  excavating  for  road 
construction  in  California  was  10.9  cu.yd.  and 
14.3  cu.yd.  by  piecework,  compared  with  6.8  cu.yd.  and 
10.9  cu.yd.  by  force  account.  On  excavation  for  irriga¬ 
tion  structures,  the  piecework  output  per  man  was  7.2 
cu.yd.,  as  compared  with  a  best  record  of  6.3  cu.yd. 
by  force  account.  In  both  comparisons  the  conditions 
favored  more  rapid  excavation  on  the  force-account  jobs. 

The  road  excavation  amounted  to  59,027  cu.yd.  of 
loam,  “dobe”  and  cemented  gravel,  containing  in  places 
large  percentages  of  loose  rock.  Loosening  by  blasting 
was  necessary  to  get  the  best  results.  All  excavation 
was  pick  and  shovel  work,  and  the  material  was  loaded 
into  cars. 

The  force-account  excavation  amounted  to  12,283 
cu.yd.  One  cut  of  9000  cu.yd.  had  a  maximum  depth  of 
25  ft.  This  was  handled  by  driving  a  center  drift  at  the 
bottom  and  trapping  as  much  as  possible  of  the  mate- 
bottom  and  trapping  as  much  as  possible  of  the  material 
into  cars.  The  excavation  in  the  smaller  cuts  was 
shoveled.  Competent  foremen  were  in  charge  in  all 
cases.  The  average  output,  including  drilling,  blast¬ 
ing,  drifting,  mucking,  transporting  and  dumping 
was  6.8  cu.yd.  per  man  per  day.  Counting  labor  in 
drifting  and  mucking  alone,  the  output*  per  man  per 
day  was  10.9  cubic  yards. 

Nine  station  gangs  excavated  the  remaining  46,744 
cu.yd.  Part  of  the  material  was  trapped  into  cars  in 
center  drifts  at  the  bottoms  of  the  deeper  excavations, 
part  was  trapped  into  cars  beneath  lean-to  platforms 
against  the  faces  of  the  excavation,  but  the  larger  part 
was  shoveled  directly  into  the  cars.  Generally*  the  con¬ 
ditions  were  not  so  favorable  to  rapid  progress  as  they 
were  in  the  12,280  cu.yd.  of  excavation  that  was  done 
by  force  account. 

The  output  per  man  per  day  for  the  nine  gangs  was. 
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Road-Oil  Heating  Plant  of  Los 
Angeles  County 

Road  Department  Builds  Plant  from  Old  Equipment 
in  Stock — Installation  Saves  County  $20 
per  lOOO-Gallon  Tank 

By  E.  Earl  Glass 

Monrovia.  ("Hlif. 

A  ROAD-OIL  heating  plant  built  from  old  equipment 
in  the  stock  of  the  Los  Angeles  County  road  de¬ 
partment  has  been  very  successful.  A  saving  of  $16.66 
in  delivery  and  of  $1.32  in  heating  and  loading  per 
1000-gal.  tank,  as  compared  with  the  rates  of  private 
companies,  has  been  effected  by  the  installation.  The 
cost  per  barrel-mile  of  .spreading  on  the  road  has  been 
reduced  from  3.6c.  to  1.68c. — a  net  saving  of  1.82c. 
From  8000  to  10,000  gal.  of  oil  per  day,-  depending  upon 
its  gravity,  can  be  handled,  and  when  operating  at  ca¬ 
pacity  the  cost  averages  $1.35  per  1000  gallons. 

l.Arge  quantities  of  natural  asphalt  oil  are  used  in 


the  construction  of  roads  in  California,  and  the  county 
officials  found  they  could  effect  a  considerable  savin*,t  by 
handling  the  oil  themselves.  The  new  plant  was  located 
centrally,  in  the  eastern  part  of  the  county,  at  the  Bald¬ 
win  Park  warehouse,  which  is  distant  25  miles  from  the 
old  .source  of  supply.  A  '20-mile  delivery  trip, 
on  the  average,  for  each  -tank  of  oil  used  in 
the  district,  was  thus  eliminated.  Since  the  pri¬ 
vate  companies  charge  3Jc.  per  barrel-mile  (one¬ 
way  charge)  for  delivering  and  spreading,  the 
road  department  saves  $16.66  on  each  1000-yal. 
tank  of  oil.  A  further  saving  is  also  effected  in  deliver¬ 
ing  and  spreading,  as  shown  by  actual  operations.  A 
county  truck  can  average  66  miles  per  eight-hour  day. 
or  33  miles  one  way.  With  a  truck  driver  at  $4  per 
day,  a  truck  helper  at  $3.50  per  day,  gasoline  and  oil  at 
$2.50  per  day  and  interest,  depreciation  and  repair  at 
$3  per  day,  this  gives  a  total  of  $13  per  eight-hour  day, 
or  1.68c.  per  barrel-mile,  as  compared  with  the  com¬ 
mercial  rate  of  3J  cents. 


90%  Road  Oi.  Pit 


l" Sijction 


2''DfSchc»r<je  to  ' 

Unloaelincj  Rack 


90%  ROAD 
\OtL  RACK 


I4t  St  earn 
Coils 


Bucket  LoOPimcy 
Rack 


‘k'’5uckion^ 
Coil  I 


Off  Sucrfon  Line 


‘fAt^Sfec^m  Lint  to  70%  Coil 


1/4  Drain  fro/n  i  \ 
Sumps  \  \ 


\‘l'/4*5ttam  Ptturn  from 
»  ^  %  Coifs 


f/4  Steam  L/nc  to  70%Unloaofmq  Ptf 


2k4  Off  Service  L  ine  rv. 

to  Bucket  Rack'  OfTtct  Coif  SfeamBRtturn 


Loadinq  Rack 


^  ^  f'/4^ Steam  Line 


'"W 

.  I  ci 

to  Unloac^ina  .  _  iu‘30%Pit 

- 

'  l90\UnlMOlinc< 

I  1  P>t  ' 


TO^UnlooolirWJ 

Pit. 


I2”6alv  Reti 
Orenn 


''''' '  fT 

vl  j- 


P  L  A  N  ... 

ROAD-OIL  HEATIXG  PLA.VT  RIMLT  FROM  EQVIPMEN'T  IX  STOCK  AT  A  COST  OF  $8000 


■I''0ffic«  CoH  Rthjrn 


S^Fue!  OH  Line  to 
LoaeimKj  Rack 


^3’'0vtrf'loni- 


70 %  RO*D  OR-  tank 


2'’Fvel  OH  Service  Line 
t.  l” Loading  Rack  Return 


.FUEL  OIL  TANK 


90%  ROAD 
OIL  TANK 


Switch  boo  rel_ 


MAmet, 

\cirA 


Sryttin^. 


'D  C  GENtkATOR 


'ADVANCE  PUMP 


■44  ”  Bleeder 

''•llk’'steam  Line  to  70% 
-l'/A''5team  Leads  Unloadin,}  P.-t 


tke  "steam  Line' 
Ao  90%UnIoudi. 
Pit  CoH 


\'^-5"Suction 


t" Return  Lines- 
to  Condenser 


SECTIONAL  ELEVATION  OF  ROAO-OIL  HEATING 
PLANT.  LOS  ANGELES  COUNTY,  CALIFORNIA 


730 


ENGINEERING  NEWS-RECORD 


the  operation  of  one  of  the  three  valves  on  the  service 
lines  at  the  nozzle.  The  entrance  to  the  loadin.?  rack  is 
closed  by  a  roller  door  made  by  nailing  narrow  Oregon 
pine  ceiling  to  three  pieces  of  canvas  belt.  The  oil  pit 
is  roofed  and  the  other  buildings  are  sided  with  gal- 


f/1ADINO  TniTrK.S  AT  ROAn-OlL  UKATINO  I'T.ANT 


vunized  sheet  metal.  The  illustration  shows  a  truck 
loading  in  the  shed. 

In  operation  the  asphalt  oil  is  admitted  to  the  5  x  6-ft. 
cell,  and  rises  to  the  depth  of  6  ft.  This  cell  has  the 
capacity  of  a  1000-gal.  truck.  The  IJ-in.  pipe  steam 
coils  rai.se  this  from  normal  temperature  to  150®  F.  in 
about  one  hour.  It  Ls  now  fluid  and  is  raised  through 
the  retort  to  its  overhead  tank  by  the  duplex  steam 
pump  in  the  pit  below  the  boiler  room.  The  4-in.  suc¬ 
tion  pipes  in  the  heating  pits  are  jointed  and  balanced, 
so  that  the  hot  oil  may  be  drawn  from  the  surface.  The 
efficiency  of  the  heating  pits  is  being  further  increased 
by  the  laying  of  flat  steam  coils  on  their  floors. 

A  1-in.  metallic  hose  is  connected  to  the  line  between 
the  90%  pit  and  the  retort  and  is  used  to  fill  4-gal.  steel 
buckets  with  heavy  oil.  Highway  maintenance  crews  use 
the.se  to  carry  patching  oil  on  their  tool  trucks.  As 
more  than  200  of  these  buckets  are  used  each  day,  this 
method  is  much  more  effective  than  carrying  the  buckets 
from  a  fi,\ed  filling  pipe,  as  was  done  in  the  past.  All 
oil  pipes  drain^ack  when  not  in  use  to  prevent  setting 
of  the  asphaltic  oil  in  the  cold  pipes.  Each  of  the  over¬ 
head  storage  tanks  is  fitted  with  an  overflow  pipe  re¬ 
turning  to  its  proper  pit. 

Fuel  oil  (27  gravity)  is  pumped  directly  from  its  pit 
to  the  550-gal.  supply  tank  over  the  boilers,  whence  it 
flows  to  the  burners  of  the  retort  and  boilers  and  to  the 
.service  nozzle  over  the  loading  rack.  This  oil  is  deliv¬ 
ered  to  the  county  road  rollers,  steam  shovels  and  pile- 
drivers  by  truck  tanks  or  trailer  tenders. 

Oil  temperatures  are  indicated  by  an  electric  pyrom¬ 
eter,  calibrated  from  0  to  800®  F.  Five  thermo-couples 
are  fixed  at  the  following  points:  One  in  each  heating 
pit,  one  in  each  road  oil  tank  and  one  in  the  retort  coil. 
These  lead  through  a  selective  switch  to  the  indicator. 
Regulation  of  the  circulation  of  the  oil  through  the 
retort,  and  thereby  of  the  temperature  of  the  road  oil, 
is  controlled  by  a  gate  valve  which  is  operated  from  the 
switchboard  by  an  extension  stem  and  hand  wheel.  This 
gives  a  practically  centralized  control  of  the  plant  and 
makes  one-man  operation  possible.  The  cost  of  opera¬ 
tion  is  $7.50  for  fuel,  lubricant  and  water,  and  $4.50 
for  the  operator,  or  $12  per  eight-hour  day.  Ten  1000- 
gal.  tanks  of  70%  oil  at  300®  F.  or  eight  1000-gal.  tanks 
of  90%  oil  at  360^  F.,  can  be  loaded  in  eight  hours. 
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The  full  capacity  of  the  plant  will  seldom  be  r.illid 
upon,  but  an  average  of  five  truckloads  per  day  may  i,e 
expected.  This  will  give  a  cost  of  about  $2.25  e;i,  h, 
for  heating  and  loading.  The  cost  of  the  plant  uaa 
about  $6000.  It  is  being  operated  under  the  supervi.sM  n 
of  F.  II.  Joyner,  county  road  commissioner. 


Inclined  Railway  to  Deliver  Materials  on 
Hetch  Hetchy  Project 

Delivering  materials  and  equipment  to  the  F.arly 
intake  portal  of  the  18-mile  tunnel  on  the  ll.Uh 
Hetchy  water-supply  project  required  special  consider¬ 
ation  because  the  intake  is  in  a  narrow  canon  about 
1700  ft.  below  the  Hetch  Hetchy  Railroad.  The 
method  decided  upon  was  the 
use  of  an  inclined  tramway 
3000  ft.  long  with  a  maxi¬ 
mum  incline  of  70%.  This 
tramway  was  built  in  1917. 

To  prevent  creeping  an¬ 
chorages  were  put  in  as 
close  together  as  the  out¬ 
cropping  of  rock  afTorded 
suitable  foundation.  These 
anchorages  consisted  each  of 
an  extra  large  tie,  usually  a 
14  x  14-in.  timber,  cut  as 
long  as  necessary  to  develop 
the  strength  of  the  anchor¬ 
age.  Where  the  rails  crossed 
these  anchor  ties  the  flanges 
were  notched  so  that  the 
spikes  could  prevent  creep- 
1700  -foot  INCLINK  TO  rails  over  the  tie. 

KAKi.Y  INTAKK  I’ouTAL.  Twcnty-pound  rails  were 
used. 

No  measurements  have  been  made  of  the  lengthening 
that  has  occurred  in  this  rail  line  since  it  was  in.stallcd 
a  year  and  a  half  ago,  but  the  resident  engineer  asserts 
this  has  amounted  to  as  much  as  6  or  8  in.  An  interest¬ 
ing  point  is  that  the  resultant  movement  is  downward, 
whether  caused  by  contraction  or  expansion. 

When  the  incline  is  ready  for  operation  a  25-hp. 
electric  winch  will  handle  the  cars.  In  the  meantime, 
the  only  access  to  the  bottom  of  the  caflon  is  by  means 
of  a  wagon  road  built  on  a  uniform  10%  grade,  and 
about  3J  miles  long. 

Midway  in  the  line  (near  the  top  of  the  accompanying 
view)  there  is  a  turnout.  Three  rails  instead  of  two 
were  used  on  the  incline  to  in.sure  again.st  derailments 
at  the  turnout,  which,  experience  proves,  are  of  fre¬ 
quent  occurrence  where  only  two  rails  are  used. 

This  work  is  being  carried  out  by  the  City  of  San 
Francisco  under  the  direction  of  M.  M.  0’Shaughnes.sy. 
city  engineer. 

More  Water  I.<aboratorie8  in  Kansas 
Water-works  managers  in  a  number  of  the  smaller 
Kansas  cities  are  fitting  up  small  chemical  and  bacterial 
laboratories.  The  practice  is  being  promoted  by  the 
State  Board  of  Health,  which  will  supplement  the  work 
of  these  small  laboratories  by  more  extensive  analyse.^ 
made  periodically  in  its  main  laboratory. 
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Water  Consumption  Cut  More  Than 
Half  at  Newark,  Ohio 

Contract  for  Water-Waste  Survey  Reduced 
Underground  Leakage  and  Located 
Illeiral  Use  of  Water 
By  F.  H.  Waring 

AsHlufant  Knjineer,  Ohio  State  Department  of  Health. 
ColumbuH,  Ohio 

WATER-WASTE  surveys  cut  watte  and  consump¬ 
tion  at  Newark,  Ohio,  more  than  half,  or  from 
131  to  61.6  gal,  in  1918.  Much  of  the  excessive  con¬ 
sumption  was  due  to  the  illegal  use  of  water,  and  much 
to  underground  leakage.  The  curtailment  was  effected 
by  profes.sional  water  savers,  working  under  contracts 
in  cooperation  with  the  city  water  department. 

The  population  of  Newark  in  1918  was  estimated  at 
30,000.  The  water-supply  is  pumped  from  infiltration 
systems  in  the  bed  of  the  north  fork  of  the  Licking 
lliver,  supplemented  from  the  river  direct.  Liquid 
chlorine  disinfection  is  used.  Up  to  Mar.  1,  1918,  the 
city  water-works  was  conducted  under  the  immediate 
supervision  of  the  director  of  public  service,  J.  Edward 
Wilson,  who  then  appointed  Taylor  Kussmaul  superin¬ 
tendent.  The  latter  had  been  engineer  at  the  pumping 
.station  and  later  assistant  in  the  office  of  the  water¬ 
works  department. 

The  water  consumption  at  Newark  .iveraged  about 
3,000,000  gal.  a  day  for  the  four-year  period  up  to 
January,  1917.  Subsequent  steady  increase  in  water 
consumption  took  place,  until  in  the  spring  and  summer 
of  1918  it  had  reached  the  estimated  figure  of  4,100,000 
gal.  per  day.  On  Mar.  1,  1918,  6700  of  the  7000  services 
were  metered. 

In  attempting  to  account  for  water  consumed,  the 
superintendent  observed:  (1)  That  the  water  consump¬ 
tion  estimate  of  137  gal.  per  capita  was  excessive  for 
a  city  of  the  size  and  character  of  Newark;  (2)  that 
he  could  account  for  but  a  small  percentage  of  the  total 
water  consumed  by  checking  up  the  96%  of  services 
that  were  metered;  (3)  that  an  average  daily  pumpage 
of  over  4,000,000  gal.  placed  a  burden  on  the  pumping 
station  which  would  soon  have  to  be  met  by  the  instal¬ 
lation  of  a  new  pump  at  a  considerable  expense  to  the 
city.  It  was  the  superintendent’s  purpo.se,  therefore, 
to  find  out  if  the  purchase  of  such  an  additional  pump 
was  necessary. 

On  July  1,  1918,  every  service  had  been  metered,  and 
still  the  large  quantity  of  water  consumed  was  unac¬ 
counted  for.  On  Aug.  1  a  water-waste  survey  company 
was  employed  to  make  a  survey  of  the  distributing  sys¬ 
tem.  At  the  suggestion  of  the  superintendent  the  em¬ 
ployment  of  the  comapny  was  not  made  generally  public. 

Contract  for  Waste  Survey  Made 

The  survey  experts  contracted  to  test  (1)  the  exist¬ 
ing  pumps;  (2)  all  meters  larger  than  3  in.  (3)  the 
distribution  system,  for  underground  leakage.  It  was 
agreed  that  the  leaks,  as  located,  would  be  repaired  and 
that  tests  would  be  made  at  industrial  plants  to  detect 
any  illegal  use  of  water. 

The  company  furnished  one  engineer  and  three  pit- 
ometers;  the  city  furnished  shelter  boxes  for  the  in¬ 
struments,  a  foreman  and  three  laborers  for  line  work, 
necessary  transportation  and  incidentals.  The  company 
guaranteed  to  save  the  coat  of  the  survey  to  the  city  by 
accounting  for  and  stopping  leakage  of  water  which 


;ould  be  figured  for  one  year  at  3c.  per  1000  gal.  The 
city  agreed  to  pay  one-third  of  the  contract  price  when 
the  guarantee  was  fulfilled,  one-third  when  the  field 
work  was  completed,  and  one-third  when  the  report  wa.s 
filed  and  accepted.  The  contract  price  to  the  city  under 
the  above  conditions  was  $2600.  It  is  estimated  that 
the  city  incurred  expenses  connected  with  the  survey 
amounting  to  $2600  more. 

Pump  tests  indicated  slippage  as  high  as  14  J%  when 
the  pumps  were  drawing  water  direct  from  the  Licking 
River.  Repairs  were  made  and  the  second  teat  indi¬ 
cated  10%  slippage.  Further  repairs  were  undertaken, 
but  the  exact  amount  of  slippage  then  prevailing  wa.s 
not  determined  before  the  survey  was  finished.  Having 
installed  measurement  devices  for  the  total  quantity 
of  water  pumped,  the  average  daily  consumption  in 
August  was  found  to  be  120  gal.  per  capita.  This  figure 
was  far  in  excess  of  what  it  should  be  for  a  totally 
metered  city  of  30,000. 

The  city  was  then  divided  into  districts,  and  the 
water  consumed  in  each  district  was  measured  for  a 
24-hour  period.  If  comparison  of  the  day  and  night 
rates  showed  the  latter  to  be  a  high  proportion,  indicat¬ 
ing  waste,  the  district  was  subdivided  and  the  same 
24-hour  study  was  made.  In  this  way  leakages  were 
narrowed  down  and  located,  and  the  necessary  repairs 
were  made  at  once. 

Illegal  Use  op  Neari.y  1,000,000  Gallons  Found 

In  the  course  of  the  survey  the  experts  located  an 
illegal  use  of  water  by  the  American  Bottle  Co.  amount¬ 
ing  to  about  896,000  gal.  per  day.  This  water  was  being 
taken  through  an  unauthorized  connection  to  a  fire  line 
which  entered  the  property  from  a  12-in.  city  main.  The 
connection  was  uncovered  and  photographs  of  it  were 
obtained.  The  company  disclaimed  any  knowledge  of 
the  connection,  although  water  had  been  drawn  through 
it  regularly  for  cooling  purposes  in  its  factory.  This 
and  other  evidence  enabled  the  city  to  bring  charges 
against  the  bottle  company.  A  bill  for  $49,000,  esti¬ 
mated  to  cover  the  amount  due  the  city  for  1918,  was 
rendered.  On  refusal  to  pay  the  bill  the  city  threatened 
to  shut  off  the  bottle  company’s  entire  supply,  and  the 
company  brought  suit  to  enjoin  the  city  from  carrying 
out  its  threat.  The  company  offer^  to  settle  for 
$6700,  representing  that  the  evidence  at  hand  proved 
only  the  definite  illegal  use  for  a  short  time  preceding 
the  survey.  The  trial  court  sustained  the  company  and 
gave  the  city  judgment  for  $6700.  The  city  has  taken 
the  case  to  a  higher  court. 

During  August,  after  the  shut-off  of  the  illegal  con¬ 
nection  at  the  American  Bottle  Co.,  the  average  daily 
quantity  of  water  accounted  for  by  the  meters  from 
which  revenue  is  received  amounted  to  909,700  gal. 
Other  consumption  was:  Flat-rate  services  for  com¬ 
mercial  use,  379,000  gal  daily;  public  watering  troughs, 
99,000;  hydrant  leakage,  which  could  be  stopped  after 
repairs  had  been  made,  amounted  to  82,000  gal.  A  total 
of  1,469,700  gal.  a  day  was  accounted  for. 

At  this  time  a  remeasurement  showed  that  1,846,000 
gal  was  being  pumped  to  the  city.  Of  the  difference, 
amounting  to  376,300  gal,  243,000  gal  was  attributed 
to  unavoidable  leakage,  or  3000  gal.  per  mile  for  the  81 
miles  of  main  in  the  city.  The  remainder,  132,300  gal, 
was  assumed  to  be  consumption  by  the  city  building 
and  fire  houses  and  the  city  hospital  Ths  second  as- 


were  being  made  and  discontinued  taking  this  amoui 
of  water  just  before  the  survey  was  finished. 

The  water-waste  survey  at  Newark  revealed  the  fai  ’ 
that  before  the  survey  the  average  daily  per  capita  co! 
sumption  amounted  to  about  131  gal.  After  the  survt  - 
and  after  leakages  had  been  repaired  and  illegal  u- 
of  water  stopped,  the  per  capita  consumption  fell  to 
61.5  gaL  The  leakage  amounted  to  23,1  gal.  and  thi- 
illegal  use  to  29.8  gal.;  unaccounted  for  but  stopped, 
and  thought  to  be  additional  illegal  use  of  water,  lO.*! 
gal.  per  capita.  In  other  words,  the  City  of  Newark 
has  accomplished  a  reduction  in  water  used,  and  for 
which  previously  no  revenue  had  been  derived,  corres¬ 
ponding  to  63%  of  the  total  water  pumped  before  the 
survey.  It  is  needless  to  add  that  an  additional  pump 
was  therefore  found  to  be  unnecessary.  Furthermore, 
the  plans  of  the  city  for  a  filtration  plant  will  be  con¬ 
siderably  modified  by  the  accurate  data  on  water  con¬ 
sumption  obtained.  The  water-works  department  is 
now  upon  a  sound  financial  basis. 


sumption  was  thought  to  be  too  low,  but,  nevertheless, 
showed  forcibly  the  fact  that  the  main  leakage  had 
been  reduced  to  a  minimum. 

Recapitulation  of  the  average  daily  consumption 
.shows  the  following  comparative  totals: 

Gallon! 
3,932.000 
1.845.000 
2.087.000 
552.000 
895.000 
640.000 

Of  the  decrease  unaccounted  for,  about  140,000  gal. 
were  attributed  to  two  leaks  that  were  sub.sequently 
discovered  and  repaired  by  the  city  on  the  supply  main, 
leaving  500,000  gal.  unaccounted  for. 

It  is  felt  by  the  survey  experts  and  by  the  city  officials 
engaged  on  the  work  that  this  item  represents  a  large 
consumer  taking  water  illegally  from  the  mains,  but 
whose  connection  could  not  be  located  following  the 
exposure  of  the  American  Bottle  Co.  In  other  words, 
the  large  consumer  became  aware  that  investigations 
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Hudson  River  Shipyard  Layout  To 
Build  Concrete  Car  Floats 

Concrete  Placed  for  1600-Ton  Vessels  From  Stiff- 
leg  Chute  Tower — Will  Launch  Sideways 
From  Jacked-Up  Ways 
By  H.  W.  Eldridge 

EnKlnp^r.  TechnloHl  Pepartment.  Atlaa  Portland  Cement  Company. 
New  York 

Concrete  car  floats?,  having  a  finished  weight  of 
approximately  1600  tons,  which  makes  them  the 
largest  concrete  towboats  now  under  construction,  are 
being  built  in  a  yard  specially  designed  for  them,  at 
Athens,  N,  Y.,  on  the  Hudson  River,  about  120  miles 
above  New  York  City.  Distinctive  features  of  the 
yard  are  the  launching  method  and  the  provision  for 


ways.  Details  of  the  layout  are  shown  in  one  of  the 
drawings. 

The  river  at  this  point  has  a  depth  of  25  ft.  and  a 
tidal  range  of  6  ft.  The  construction  materials  are 
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concreting  from  a  stiffleg  tower  with  chute  which  will 
control  half  of  the  long  boat  at  one  set-up  and  which 
can  be  moved  on  rollers  to  control  the  other  half.  Six 
of  the  floats  are  being  built  at  this  yard  for  the  Em¬ 
barkation  Division  of  the  War  Department. 

The  boats  are  each  265.9  ft.  long,  of  38  ft.  2  in.  beam, 
and  are  11  ft.  3  in.  deep.  They  are  of  the  general  form 
common  to  w’ood  and  steel  floats  and  provide  for  three 
lines  of  standard-gage  railroad  track  with  a  capacity  of 
seventeen  50-ton  loaded  cars.  Provision  is  made  at  the 
yards  to  build  two  of  these  floats  at  a  time  on  side¬ 
launching  w’ays  and  to  command  the  concreting  ojiera- 
tions  from  a  tower  running  on  tracks  paralleling  the 


TOWER  CHUTE  HAS  NO  OUTS  AND  IS  MOVED  ON  ROLLERS 
UNDER  PLATFORM 


delivered  by  barge  to  a  trestle  running  into  the  yard 
between  the  car  floats  and  the  cement  sheds  and  extend¬ 
ing  the  full  length  of  the  concreting  yard.  This  trestle 
supports  a  24-in.-gage  industrial  track.  The  rise  and 
fall  of  the  tide  are  taken  care  of  by  a  hinged  joint  in 
the  trestle  30  ft.  from  the  end.  The  material  is  loaded 
into  11-yd.  industrial  dump  cars  which  are  hauled  on 


SEVENTEEN-CAR  CONCRETE  FLOAT  ON  WAVS  JUST  BEFORE  LAUNCHING 


the  trestle  by  a  line  running  through  a  snatch  block  four  stifflegs  fastened  to  the  comers  of  the  tower  at 

to  a  motor  truck  on  the  ground  alongside.  a  point  about  10  ft.  below  the  top,  and  to  the  tower 

The  remainder  of  the  yard  comprises  a  modern  saw-  foundation.  The  two  on  the  side  of  the  tower,  opposite 
mill  28  X  72  ft.  in  plan,  a  steel  storage  yard,  a  steel  the  chutes  and  boom,  are  weighted  down  each  with  a 

fabricating  building  20  x  24  ft.,  bending  tables,  forge  6-ton  sand  box,  which  is  sufficient  to  resist  the  over- 

and  shears.  A  power  punch  is  being  used  for  the  spac-  turning  moment.  The  tower  is  very  rigid,  and  no 
ing  angles  detailed  to  hold  the  reinforcement.  The 
remaining  buildings  are  the  garage,  eating  house,  hard¬ 
ware  store  and  small  tool  shack  and  the  office  building. 

The  concrete  aggregates  are  graded  Hudson  River 
gravel,  and  are  being  delivered  by  barge  from  a  point 
.south  of  Newburgh,  on  the  river,  and  the  cement  is  de¬ 
livered  from  Hudson,  N.  Y.,  directly  opposite  Athens. 

The  plan  for  handling  the  concrete  was  worked  out 
by  the  engineers  of  the  shipbuilding  company  and  the 
Insley  Manufacturing  Co.  A  steel  tower  80  ft.  high 
with  a  i-yd.  mixer  and  chutes  having  a  radius  of  114 
ft.  are  mounted  on  a  specially  designed  platform.  The 
tower  was  made  portable  by  the  use  of  a  timber  run¬ 
way  and  22  hardwood  rollers  6  ft.  long  and  8  in.  in 
diameter.  The  details  of  this  steel  tower  are  shown  in 
one  of  the  drawings.  From  one  set-up  of  the  tower  it 
is  possible  to  place  concrete  a  total  distance  of  196  ft. 

It  is,  therefore,  necessary  to  make  only  two  tower  set-  trouble  has  been  experienced  in  maintaining  the  ele- 
ups  for  the  concreting  of  each  car  float.  The  50-hp.  vator  bucket  in  true  alignment 

motor  which  furnishes  power  for  the  operation  of  the  The  chutes  consist  of  one  50-ft.  boom  chute  and  one 
elevator  bucket  and  concrete  mixer  is  also  used  for  mov-  50-ft.  counter-weight  chute,  and  extension  chutes.  A 
ing  the  tower,  by  using  a  cable  fastened  to  an  anchor  complete  electric  lighting  system  has  been  installed, 
post  or  deadman.  The  tower  and  chutes  are  thus  a  Continuous  placing  of  concrete  is  required  for  this 
complete  portable  unit.  No  guy  wires  are  necessary,  work,  and  the  tower  is  accomplishing  this  wonderfully 
as  the  entire  plant  is  perfectly  balanced.  There  are  well.  The  side  forms  for  one  of  the  floats  have  a  total 
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distance  of  about  610  lin.ft.  To  place  the  concrete 
continuously,  a  complete  circuit  of  this  distance  must 
be  made  before  the  initial  set  of  the  concrete  already 
placed  has  been  obtained.  This  is  being  done,  and 
readily  demonstrates  the  flexibility  of  the  plant. 

In  preparing  the  site  for  the  construction  and  launch¬ 
ing  ways  the  ground  is  evenly  graded  on  a  slope  of 
H-in.  to  1  ft.  Timbers  made  up  of  12  x  12-in.  logs 
slabbed  on  two  sides  are  placed  on  6-ft.  centers  on  this 
grade  with  the  top  face  flush  with  the  ground  level. 
During  construction  the  entire  weight  of  the  vessel  is 
supported  by  these  timbers.  Two  launching  timbers 
and  a  series  of  jacks  are  then  placed  at  intervals  of  20 
ft.  The  jacks  are  supported  by  a  concrete  footing  and 
capped  bj'  a  12  x  12-in.  block  4  ft.  long.  The  two  10  x 
12-in.  launching  timbers  are  supported  by  two  jacks 
and  at  the  water  end  by  the  bulkhead  piling,  and  also 
by  12  X  12-in.  blocking  and  wedges  between  the  jacks. 
The  two  10  X  10-in.  timbers  which  make  the  saddle  are 
yellow  pine.  It  was  impossible  to^  secure  hardwood 
timbers,  and  therefore,  as  it  was  necessary  to  obtain 
a  hardwood  finish  to  the  underside  of  the  saddle  timbers, 
two  2  X  10-in.  hardwood  planks  are  used  for  this  purpose. 

WTien  the  vessel  is  ready  for  launching  a  }-in.  steel 
cable  is  to  be  passed  around  the  ends,  as  shown  in  a 
drawing,  and  anchored  to  a  cluster  of  five  piles.  When 


the  forms  are  being  built,  provisions  are  being  made 
for  removal  above  the  saddle  timbers.  This  part  of  the 
form  is  to  be  first  stripped  and  the  saddle  timbers  placed 
The  jacks  are  then  to  be  started,  raising  gradually  and 
uniformly  over  the  entire  length,  thus  transferring  tin 
weight  of  the  vessel  from  the  timber  ways  to  the  launch¬ 
ing  timbers.  As  the  vessel  is  jacked  the  remainder  of 
the  forms  are  stripped  and  removed.  The  12  x  12-in. 
blocking  is  wedged  up  as  the  jacking  progressses,  so 
that  the  weight  is  evenly  distributed.  This  perform¬ 
ance  continues  until  the  desired  slope  has  been  obtained. 
The  lines  are  then  simultaneously  cut  at  the  chop  blocks, 
and  the  vessel  starts  down  the  ways.  It  is  expected  to 
launch  at  a  slope  of  4  ft.  and  at  the  high  stage  of  the 
river.  The  launching  design  was  made  by  William 
Jones,  chief  engineer  of  the  company. 

The  contract  is  being  executed  by  the  Louis  B.  Har¬ 
rison  Shipyards,  Inc.,  of  141  Broadway,  New  York  City, 
under  the  direction  and  supervision  of  the  Embarka¬ 
tion  Division  of  the  War  Department.  Mr.  Jones,  the 
chief  engineer,  is  in  responsible  charge  of  the  yard, 
and  the  War  Department  is  represented  by  G.  E.  P. 
Bradley. 

One  vessel  is  ready  for  launching,  and  a  second  one 
has  forms  in  place  and  steel  installed  and  is  practically 
ready  for  the  placing  of  concrete. 


Ohio  Uses  Cost-Plus-Lump-Sum  Contract 
for  Highway  Maintenance 

During  the  past  year  a  modified  form  of  the  cost- 
plus-lump-sum  contract  has  been  used  for  resurfac¬ 
ing  work  by  the  Bureau  of  Maintenance  and  Repair  of 
the  Ohio  State  Highway  Department  The  new  form 
is  reported  to  have  worked  well,  having  encouraged  the 
contractors  to  prosecute  the  work  actively.  Under  the 
modified  plan  the  state  furnished  all  materials,  thus 
relieving  the  contractor  of  the  risk  of  rising  prices. 

The  following  example  illustrates  the  form  of  pro¬ 
cedure.  The  work  was  the  reconstruction  of  a 
bituminous  macadam  top  on  an  old  macadam  road. 
Selected  contractors  were  asked  to  bid  on  the  items 
given  in  the  accompanying  tabulation,  which  also  gives 
the  accepted  bid  prices.  All  labor,  teams  and  equipment 
not  specified  in  the  contract  were  provided  and  paid  for 
by  the  department. 

In  planning  this  contract,  the  objects  sought  were: 
Reduction  of  risk  to  the  contractor;  inducement  to  the 
contractor  to  push  the  work,  and  assurance  that  the 
contractor  would  do  good  work.  By  taking  unit  bids 


SCHEDULE  OF  BIDS  ON  OHIO  COST-PLUS-LUMP-SUM  CONTRACT 
PY'R  ROAD  RECONSTRUCTION 


Approxinutt« 

h>tiiimted  Contr*rtor'i 

Quantity  Item  Bid  Total 

90  daye  I  10-ton  road  roller  .  $6  40  $576 

Lumpsum  I  heat-y  road  grader .  100  00  100 

Lump  sum  I  contractor 'a  plow . 30  00  30 

Lump  sura  I  harrow  . 25  00  25 

I.ump  sum  I  tani(  wason  .  lOO  OU  100 

Lump  sum  I  stone  untoadcr . .  250  00  250 

Lu'np  sum  6  slip  acrapers  .  8.00  48 

Lunu>  sum  3  wheel  serapera  . .  30.00  90 

1,000  days  Teams  with  dump  wragon  (not  including 

driw)  .  4  50  4,500 

Lump  sura  All  picks,  shox-els  and  other  small  tools.. .  1 50  (X)  150 

I.ump  sum  Moving  outfit  on  job .  200  00  200 

2i0aa.vs  Foremen  (2)  .  4  00  800 

Lumpsum  General  sup«'rvi8ion* .  1,40000  1,400 

Totals  . .  $8,269 


*('ontrartor  must  be  on  the  work  at  least  half  the  time. 


on  items  which  are  more  or  less  uncertain,  the  con¬ 
tractor’s  risk  is  reduced.  Also,  since  the  state  buys 
and  furnishes  all  materials,  the  contractor  is  relieved 
of  all  risk  of  price  advances  and  of  delays  in  obtaining 
materials.  Active  prosecution  of  work  is  encouraged 
by  the  fact  that  the  contractor’s  equipment  and  per¬ 
sonal  time  are  tied  up  until  the  job  is  finished.  Finally, 
the  contractor  is  assured  a  reasonable  profit,  though  he 
has  no  chance  of  making  one  that  is  unusually  large. 

Maintenance  work  is  directed  in  the  field  by  patrol¬ 
men,  foremen  and  superintendents.  These  men  work 
under  the  supervision  of  a  resident  engineer,  repre¬ 
senting  the  county.  The  resident  engineers  work  under 
the  direction  of  division  or  maintenance  engineers, 
who  have  charge  of  several  counties  each  and  who  are 
responsible  to  the  deputy  highway  commissioner. 

Clinton  Cowen  is  state  highway  commissioner  of 
Ohio,  and  A.  H.  Hinkle  is  deputy  highway  commissioner 
in  charge  of  the  bureau  of  maintenance  and  repair. 

Prohibition  and  Water  Revenues  at  Cincinnati 

Based  on  information  supplied  by  the  Water-Works 
Department,  William  F.  Von  Hoene,  comptroller  of  Cin¬ 
cinnati,  estimates  that  the  loss  in  water-works  revenues 
that  will  follow  putting  prohibition  into  effect  will 
exceed  $100,000.  It  is  stated  that  in  1915  Cincinnati 
breweries  used  65,611,000  cu.ft.  of  water;  distilleries, 
8,993,500  cu.ft. ;  manufacturers  of  accessories,  5,956,400 
cu.ft.  This  makes  a  total  of  80,560,900  cu.ft.,  said  to 
be  the  normal  yearly  water  consumption  for  these  in¬ 
dustries.  The  value  of  this  water  in  terms  of  revenue 
is  placed  at  $80,561.  In  addition,  it  is  estimated  that 
each  of  the  850  saloons  in  Cincinnati  paid  an  average 
of  $30  a  year  for  water,  making  $25,500  and  thus  bring¬ 
ing  the  total  loss  up  to  a  little  over  $100,000.  This  is 
gross  loss.  No  allowance  is  included  for  water  con¬ 
sumed  in  substituted  manufacturing  plants  or  by  ten¬ 
ants  for  the  quarters  previously  used  for  saloons. 


be  made  until  the  required  depth  is  reached,  and  the 
excavated  material  shall  be  deposited  on  the  shoulders. 
Those  areas  below  the  true  elevation  shall  be  filled  with 
concrete  making  an  integral  part  of  the  slab  proper; 
all  expense  for  this  extra  concrete  including  both  labor 
and  material  shall  be  borne  by  the  contractor.” 

Minor  changes  affecting  equipment  or  construction 
methods  are:  Hauling  over  subgrade  for  greater  dis¬ 
tances  than  500  ft.  is  prohibited.  When  tamping  ma¬ 
chines  are  used  the  side  forms  must  be  steel.  Removal 
of  side  forms  after  12  hours  is  permitted.  Mixers  shall 
bs  equipped  with  automatic  locks  or  time-recording  de¬ 
vices  which  will  prevent  emptying  until  the  batch  has 
been  mixed  for  the  minimum  time  required. 

Except  as  noted,  requirements  for  concrete  construc¬ 
tion  remain  substantially  as  in  previous  specifications. 
Clifford  Older  is  chief  engineer,  Division  of  Highways, 
Department  of  Public  Works  and  Buildings,  Spring- 
field,  Ill.  _ 

New  Illinois  Road  Specifications  Work 
No  Hardships  on  Contractors 

By  Clifford  Older 

Chief  Highway  Engineer,  Division  of  Highways, 
Springfleld,  HI. 

Absolutely  no  reason  exists  why  contractors 
should  be  alarmed  over  the  new  provisions  in  the 
specifications  which  have  just  been  issued  by  the  Divi¬ 
sion  of  Highways  of  Illinois,  for  concrete  roads. 

There  will  be  no  difficulty  whatever  in  handling  in  the 
ordinary  contractor’s  mixer  concrete  of  the  consistency 
specified,  except  that  possibly  chutes  may  be  found 
unsatisfactory  for  distributing  the  material.  Several 
of  the  best  contractors  last  season  placed,  without  any 
trouble,  concrete  of  a  consistency  only  slightly  wetter 
than  is  now  specified.  The  present  mixer  equipment 
owned  by  contractors  will  handle  this  concrete  as  eco¬ 
nomically  as  heretofore,  except  possibly  in  the  case  of 
mixers  equipped  with  chutes.  Except  as  to  chutes,  no 
mixer  equipment  that  is  in  good  condition  and  that  has 
heretofore  been  acceptable  will  need  to  be  scrapped. 

Mechanical  subgraders  will  not  be  required,  nor  is 
it  anticipated  that  they  will  be  needed.  The  new 
specifications  for  subgrading  merely  emphasize  a  little 
more  strongly  the  results  we  have  heretofore  expected  to 
secure.  The  only  additional  provision  is  that  backfilling 
with  loose  material  of  any  kind  will  not  be  permitted 
after  the  final  rolling.  This  means  that  where  depres¬ 
sions  or  ruts  occur  in  the  subgrade  the  high  places  must 
■  be  cut  off  and  the  low  places  filled  with  concrete.  This 
w’ill  work  no  hardship  on  any  contractor  who  uses  rea¬ 
sonable  care  in  the  preparation  of  the  subgrade  and 
avoids  rutting  or  cutting  it  up  by  hauling  long  distances 
over  it,  after  the  rolling  is  completed. 

Machine  tampers  are  not  required,  although  they  are 
encouraged.  Hand  tamping  is  permitted.  However, 
there  are  mechanical  tampers  on  the  market  which, 
there  is  every  reason  to  believe,  will  spread,  tamp  and 
finish  concrete  of  the  consistency  required  with  less 
labor  than  has  been  heretofore  used.  The  use  of  such  a 
machine  in  St.  Clair  County,  Illinois,  resulted,  without 
question,  in  a  saving  in  cost  to  the  contractor.  At  the 
same  time,  better  results  were  secured,  since  the  con¬ 
crete  could  be  laid  without  an  excess  of  water.  The 
machine  cost  about  $1200,  and  would  finish  three  or  four 
times  as  much  road  in  a  day  as  the  mixer  could  handle 
and  only  one  man  was  needed  to  operate  it. 


Tamped  Concrete  Specified  For 
Illinois  Roads 

Requirements  Controlling  Quality  of  Workmanship 
Made  More  Rigid — Increase  in  Machine 
Operations  Encouraged 

Concrete  so  dry  that  it  must  be  compacted  by 
tamping  is  specified  for  1919  state-aid  road  work  in 
Illinois.  Machine  tamping  is  encouraged,  but  is  not  re¬ 
quired.  Other  new  clauses  tighten  up  the  require¬ 
ments  for  quality  of  construction,  but  they  call  for  no 
radical  changes  in  plant  and  methods  previously  em¬ 
ployed.  An  outline  of  the  new  provisions  which  are  of 
mo.st  significance  to  the  contractor  follows: 

Consistency  is  rigidly  defined.  Broadly,  it  is  to  be 
“such  that  a  conical  pile  of  the  concrete  having  a  45° 
slope  will  neither  tend  to  flatten  nor  to  run  at  the 
edges.”  It  is  to  be  such  that  the  concrete  will  require 
“considerable  tamping.”  It  is  required  that  precision 
of  consistency  be  established  by  the  following  test: 
“A  cylinder  6  in.  in  diameter  and  12  in.  in  length  shall 
be  filled  with  concrete  which  shall  be  tamped  until  all 
voids  are  filled  and  a  slight  film  of  mortar  appears  on 
the  surface.  The  cylinder  shall  then  be  removed  and 
the  vertical  settlement  or  slump  of  the  concrete  noted. 
This  settlement  shall  not  exceed  2  in.  when  the  mechan¬ 
ical  finishing  machine  is  to  be  used  and  shall  not  exceed 
4  in.  when  the  finishing  is  to  be  done  by  other  methods 
permitted  in  the  specifications.” 

Concrete  is  to  be  deposited  the  full  depth  of  the  slab 
and  across  the  road  in  successive  batches  and  then  “it 
shall  be  leveled  off  and  tamped  mechanically  with  a  ma¬ 
chine  approved  by  the  engineers,  until  all  voids  are  re¬ 
moved  and  the  concrete  is  thoroughly  compacted.  The 
mechanical  tamper  shall  go  over  each  area  of  the  pave 
ment  at  least  five  times  and  at  such  intervals  as  will 
give  the  desired  result.”  Hand  tamping  may  be  sub¬ 
stituted  for  machine  tamping,  “providing  at  least  four 
men  are  engaged  at  the  exclusive  work  of  tamping.” 

~  When  machine  tamping  is  employed  the  surface  will 
be  finished  by  two  beltings,  one  given  just  after  tamp¬ 
ing  and  another  just  before  initial  set  occurs.  If  hand- 
tamped,  the  slab  is  to  be  rolled  once  across  and  back 
and  then  a  move  forward  of  one-half  the  width  of  the 
roller,  and  then  it  is  to  be  belted  as  with  machine  tamp¬ 
ing.  Specifications  for  belts  and  rollers  and  for  their 
operation  are  the  same  as  they  have  been  previously. 

Special  Preparation  of  Subgrade 

Special  preparation  of  the  subgrade  is  required  for 
concrete  roads.  “The  rolling  and  thorough  compaction 
of  the  subgrade  shall  extend  for  a  width  of  at  least  12 
in.  beyond  the  edges  of  the  pavement,  and  no  backfill  of 
any  material  excepting  concrete  will  be  permitted  when 
re-rolling.”  In  detail  the  accuracy  of  subgrade  is  to  be 
determined  aL  follows:  •  “Immediately  before  any  con¬ 
crete  is  placed  upon  the  subgrade  it  shall  be  tested  for 
elevation  by  the  use  of  a  templet  riding  on  the  side 
forms  behind  the  mixer.  In  the  lower  edge  of  the  tem¬ 
plet  there  shall  be  driven  nails  6  in.  apart  and  to  such 
depths  that  their  heads  will  just  come  to  the  true  piosi- 
tion  of  the  subgrade  when  the  templet  is  riding  on  the 
forms.  Testing  the  elevation  of  the  subgrade  shall  be 
done  by  moving  the  templet  back  and  forth  on  the 
forms.  On  those  areas  of  the  subgrade  found  to  be  too 
high  by  as  much  as  i  in.,  additional  excavation  shall 
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Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  lie  Welcome 


Old  Impact  Formula  Preferred 

Sir — I  have  read  very  carefully  your  editorial  of 
Mar.  6,  p.  4r>4,  on  niilway-bridKc  impart  allowances, 
and  I  bepr  to  say  that  I  am  in  thoroujrh  accord  with 
your  criticism  of  the  proposed  new  impact  formula.  An 
impju’t  formula,  to  Ik*  of  any  value,  should  cover  other 
thiuR.H  lieside  impacts,  especially  in  articulated  struc¬ 
tures  where  members  do  not  always  take  equal  stress 
and  there  are  other  minor  defects  which  impair  the 
accuracy  of  any  calculations  which  can  be  made.  These 
defects  generally  appear  in  the  liKhter  meml)er8  near 
the  center  of  the  hridKC  and  the  old  impact  formulas 
take  care  of  these  parts  to  a  certain  extent,  but  they 
are  not  taken  care  of  by  the  new  formulas.  1  regard 
the  old  formula  as  a  practical  one  and  it  has  demon- 
.strated  its  sufficiency  by  lonj?  use. 

The  new  formula,  ulthouRh  it  is  the  result  of  many 
tests,  will  not  Rive  us  the  results  which  our  experience 
justifies  us  in  believlnjr  more  .satisfactory.  The  new 
formula  would  make  no  distinction  l)etween  the  impacts 
for  a  sinRle-track  and  a  double-track  bridpe — or  a  four- 
track  bridRe,  for  that  matter — but  the  old  formula  takes 
care  of  this  in  a  satisfactory  manner.  On  the  whole 
I  reRard  the  results  of  the  tests  made  by  Professor 
Turneaure  as  a  satisfactory  check  on  the  formula  which 
has  l)een  used  in  this  country  for  a  Iour  time,  rather 
than  something  new  to  be  introduced  into  our  specifi¬ 
cations.  J.  E.  Greinkr, 

Baltimore,  Md.  Consulting  Engineer. 

Compensation  in  Minor  En^ineerinjir 
Positions 

Sir — I  dislike  very  much  to  attempt  to  measure  verbal 
swords  with  an  engineer  of  the  eminence  of  John  M. 
Goodell,  but  it  seems  to  me  that  that  gentleman,  in 
his  letter  in  Engineering  News-Record  of  Mar.  6,  1919, 
p.  482,  is  Inl)oring  under  two  misapprehensions.  The 
first  is  that  the  salaries  now  paid  in  engineering  work 
are  in  any  way  commensurate  with  present  wage  and 
8alnr>’  scales  in  other  occupations,  and  the  second,  that 
limiting  the  education  of  men  engaged  in  the  minor 
engineering  occupations,  such  as  surveying  and  draft¬ 
ing,  would  make  them  .satisfied  with  their  present 
salaries. 

As  to  the  first,  it  would  be  obvious  to  everyone  that 
the  general  level  of  wages  has  risen  so  enormously  in 
recent  years  that  alt  people  on  paid  salaries  have  suf¬ 
fered  a  decrease  in  income  none  the  le.sa  real  becau.se 
it  is  measured  in  purchasing  power  and  not  in  dollars. 
In  all  occupations,  where  the  individual  is  employed 
by  others,  and  where  the  requirements  of  the  job  par¬ 
take  of  the  mental  rather  than  of  the  manual,  there 
have  l>een  no  salary  increases  in  recent  years  which 
are  in  any  manner  proportional  to  the  great  increases 
in  the  wages  of  manual  laborers  and  artisans.  It  is 
from  such  conditions  that  the  engineer  is  suffering 
today,  and  he  feels  it  all  the  more  keenly  because  he 


is  thrown  into  such  close  contact  with  people  of  tin- 
manual-labor  class. 

There  are  undoubtedly  many  engineers  in  minor  por¬ 
tions  who  are  not  capable  of  rising  above  their  present 
limitations.  But  it  does  not  follow  that  they  should 
not,  under  present  economic  conditions,  receive  any 
increase  in  salary.  The  rise  in  the  wages  of  manual 
laborers  and  artisans  has  not,  in  general,  been  due 
to  any  increase  in  their  skill  or  to  any  greater  value  or 
quantity  of  the  work  produced  by  them.  It  has  been 
due  to  the  coercive  power  of  organized  labor  in  times 
of  public  stress.  It  is  fairly  easy  in  a  manual  trade 
to  establish  arbitrary  scales  of  wages,  and  to  insist, 
through  the  power  of  organization,  that  these  scales 
be  paid,  but  the  man  who  performs  his  work  primarily 
by  his  own  individual  ability,  initiative  and  education 
is  not  so  organized,  and  by  the  nature  of  his  work  can¬ 
not  use  the  coercive  power  of  organization  to  increase 
his  salary.  Such  increases  as  he  gets  are  usually  due 
to  an  actual  increase  in  the  value  of  the  work  done  by 
him,  and  have  but  slight  reference  to  changes  in  the 
cost  of  living. 

As  to  the  second  misapprehension,  I  know  of  no  surer 
way  to  increase  the  wages  of  transitmen  and  drafts¬ 
men  than  to  limit  their  education  to  that  which  might 
be  obtained  in  a  mere  trade  school.  For,  if  the  transit- 
man  or  draftsman  were  possessed  only  of  such  education 
and  ability  that  he  had  no  opportunity  or  a.spiration 
of  attaining  to  a  higher  engineering  position,  it  is 
certain  that  he  would,  in  due  course,  become  a  labor 
union  man,  and  use  the  power  of  union  labor  to  secure 
a  greatly  increased  wage  for  himself.  Surely  the 
transitman's  or  draftsman’s  manual  skill  is  at  least  as 
great  as  that  of  the  carpenter  or  the  bricklayer,  and 
the  work  which  he  accomplishes  is  at  least  of  as  great 
a  value.  Why  should  he  not,  therefore,  receive  ns  high 
a  wage?  The  main  reason  why  he  does  not  is  because 
he  feels  that  he  has  a  certain  amount  of  ability  and 
education  which  may  in  the  futt>re  enable  him  to  rise 
to  a  position  requiring  real  engineering  knowledge,  and 
it  is  that  hope  and  expectation  that  lead  him  to  reject 
the  simpler  and  surer  method  of  wage  increase  through 
organization,  coercion  and  strikes. 

The  "under  dog”  in  engineering  today  is  not,  as 
Mr.  Goodell  asserts,  kicking  at  his  salary  because  he 
thinks  that  he  should  receive  more  money  simply  be¬ 
cause  he  has  an  expensive  education.  He  is  kicking 
because  other  men,  who  have  no  special  education,  and 
are  doing  work  requiring  no  greater  manual  skill  and 
not  so  much  mental  ability  as  his  own  work  calls  for, 
can  now  afford  to  sport  limousines  on  their  recently 
greatly  Increased  wages,  while  the  purchasing  power 
of  his  own  salary  has  become  less  and  less.  He  knows 
that  the  value  of  his  services  has  not  decreased,  and  that 
the  value  of  the  artisan’s  services  has  not  increased. 
He  knows  that  if  his  services  were  worth  more  than 
the  skilled  laborer’s  ten  years  ago  they  are  still  worth 
just  as  much  more.  He  knows  that  something  is  wrong, 
and  that  he  is  made  to  suffer,  through  no  fault  of  his 
own,  in  the  general  readjustment  of  economic  condi¬ 
tions.  Therefore,  when  he  goes  to  his  employer  and  as 
one  man  to  another,  without  threat  or  intimidation,  asks 
for  a  raise  in  salary,  the  employer  should  be  the  first 
to  recognize  these  conditions.  Yet,  because  this  same 
employer  is  himself  suffering  from  economic  conditions, 
and  perhaps  has  been  forced  to  pay  higher  wages  to 
his  manually  skilled  employees,  he  often  adopts  the 


* 


“penny  wise  and  pound  foolish”  policy  of  refusing  the 
rc«iuest  because  he  is  not  forced  to  grant  it. 

It  might  be  expected  that  where  the  employer  is 
himself  an  engineer  he  would  be  the  more  ready  to 
retoynize  the  value  of  the  services  of  his  subordinate 
tnyineers.  Yet  how  many  of  your  readers  are  familiar 
with  that  t>T)e  of  employing  engineer,  perhaps  a  mem¬ 
ber  of  the  Am.  Soc.  C.  E.,  who,  when  approached  by 
a  sui)ordinate  for  a  raise,  regales  him  with  stories  of 
how,  when  he  was  young,  he  worked  for  $50  or  $60 
a  month  on  difficult  and  responsible  work,  and  believes 
that  all  engineers  should  go  through  the  same  mill.  To 
the  suggestion  that  $60  or  $60  a  month  in  those  days 
wa.s  as  good  as  $100  a  month  totlay  he  turns  a  deaf 
ear. 

There  are,  however,  some  employing  engineers  who 
are  beginning  to  .see  the  light,  and  who  realize  that  the 
profession  can  never  be  maintained  upon  a  high  plane 
by  the  practice  of  paying  lower  wages  to  sulwrdinate 
engineers  than  to  mechanics,  and  .some  of  the  more 
enlightened  of  these  men  have  associated  themselves 
with  other  engineers,  some  of  them  representatives  of 
the  ‘‘under  dogs,”  in  an  earnest  endeavor  to  raise  the 
whole  scale  of  engineering  salaries  to  a  plane  more 
nearly  representative  of  present  economic  conditions. 
I  refer  to  the  American  Association  of  Engineers,  which 
is  the  only  national  organization  of  engineers  that 
concerns  itself  with  the  bettering  of  the  economic  con¬ 
dition  of  the  technical  engineer,  and  seeks  to  do  this 
through  methods  compatible  with  the  dignity  of  a 
useful  and  learned  profession.  I  hope  that  ere  long 
all  engineers  will  see  the  light.  If  not,  the  future 
of  the  profession  is  dark  indeed. 

Washington,  D.  C.  Kenneth  P.  Armstrong. 


Service  Commission.  It  seemed  to  be  the  general  opin¬ 
ion  of  those  present  that  no  question  of  professional 
ethics  is  involved  by  affiliation  with  organized  labor  and 
that  this  is  not  in  conflict  with  the  objects  of  the  pro¬ 
fessional  engineering  .societies.  The.se  societie.s,  it  was 
held,  had  concerned  them.selves  es.sentially  with 
the  scientific  and  intellectual  needs  of  the  profe.ssion 
rather  than  with  the  business  welfare  of  their 
members.  Some  speakers  pointed  out  that  legal  and 
medical  a.ssociations  do  not  hesitate  to  take  action  to 
protect  the  busine.ss  intere.sts  of  their  members. 

Whatever  opinions  one  may  hold  for  or  against  the 
trade-unionizing  of  the  engineering  profe.ssion,  it  is 
well  for  all  of  us  to  face  fairly  and  understandingly 
the  conditions  that  confront  us  today.  This  public  din¬ 
ner  and  the  prevalent  sentiment  which  it  voiced  .seems 
to  reveal  a  condition  more  widespread  than  many  engi¬ 
neers  realize.  Obskrvkr. 

Boston,  Mass. 


What  Carpenters  Earn  \^ith  One 
Contractor 

Sir — With  the  pre.sent  agitation  for  higher  wages 
in  the  building  trade.s,  due  to  increased  cost  of  living, 
a  study  of  actual  earnings  by  carpenters  in  the  New 
England  district  during  the  year  1918  gives  intere.sting 
results. 

In  a  recent' War  Labor  Board  hearing  in  New  York 
City  Dr.  William  F.  Ogbum,  stati.stician  for  the  board, 
stated  that  “budgets  arrived  at  scientifically,  based  on 
the  actual  expenditures  of  over  600  families,  consisting 
of  five  members,  father,  mother  and  three  children,  two 
of  whom  were  of  school  age”  would  amount,  at  the  pres¬ 
ent  time,  to  $1600  for  the  “bare  sustenance  level,” 
$1800  for  the  “minimum  comfort  level”  and  approxi¬ 
mately  $2100  for  the  “security  and  citizenship  level.” 
He  further  stated  that  in  his  opinion  the  smallest  in- 


Boston  Ensrineers*  Trade  Union  Dinner 

Sir — What  is  perhaps  a  significant  sign  of  the  times 
is  fumi.shed  by  a  dinner  of  Boston  engineers,  held  at 
the  City  Club  on  Mar.  26.  The  dinner  was  given  by 
the  Civil  Engineers’  Association  of  Boston  and  was  its 
third  annual  banquet.  This  organization  is  made  up  of 
men  working  for  the  City  of  Boston  and  the  State  of 
Massachusetts,  and  is  affiliated  with  the  American  Fed¬ 
eration  of  Labor.  Also  present  at  the  dinner  were  the 
members  of  the  Civil  Engineers’  and  Inspectors’  Union 
No.  16,347,  which  is  likewise  affiliated  with  the  Ameri¬ 
can  Federation  of  Labor,  but  is  made  up  of  men  work¬ 
ing  for  private  employers.  A  number  of  men  engaged 
in  private  engineering  practice  were  among  the  guests. 
One  of  the  after-dinner  speakers  was  Maj.  Gen.  Clar¬ 
ence  R.  Edwards,  who  described  the  work  of  the  Army 
engineers  of  the  26th  Division. 

The  keynote  of  a  number  of  the  other  speeches  was 
advocacy  of  the  organization  of  professional  as  well 
as  trade  workers  to  protect  the  rights  of  the  individual. 
The  president  of  the  association  said  that  while  some 
members  had  resigned  as  a  result  of  the  association 
becoming  affiliated  with  the  American  Federation  of 
Labor,  a  much  larger  number  had  been  induced  through 
this  move  to  join  the  association. 

The  dinner  was  certainly  an  enthusiastic  one,  and 
.showed  that  those  present  looked  forward  with  confi¬ 
dence  to  an  increase  in  their  salaries  as  a  result  of  their 
alliance  with  the  American  Federation  of  Labor.  It  ap¬ 
peared  that  benefit  to  engineers  had  already  been  gained 
by  the  support  of  the  federation  before  the  State  Civil 
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Totol  Number  of  Weeks  on  Payroll 

CURVES  SHOW  ACTUAIi  EARNINGS  OF  CARPENTERS 
E.MPLOYED  BT  ONE  LuVRGE  CORPORATIO.V 

Average  curves  for  each  year  are  based  orr  actual  earnings  of 
a  number  of  men  for  that  year,  the  small  circles  showing  earnlixgs 
In  year  1918.  Wages  were  as  follows: 

1914,  50c.  per  hour  to  June  1;  55c.  per  hour  remainder  of  year; 
10-hour  day,  straight  time  for  overtime. 

1915,  55c.  per  hour  whole  year;  10-hour  day,  straight  time  for  over 
time. 

1916,  55e.  per  hour  to  June  I;  60c.  per  hour  remainder  of  year; 
10-hour  day,  straight  time  for  overtime. 

1917,  60c.  per  hour  to  June  1;  65c.  per  hour  remainder  of  year; 
K^hour  day,  straight  time  for  overtime  to  Sept.  13,  then  8-hour 
day,  I  i  time  m  double  time  for  overtime. 

1918,  65c.  per  hour  to  June  I;  70c.  to  Sept.  I,  75c.  remainder  of 
year;  8-nour  day:  1 1  time  or  double  time  for  overtime.  ^ 
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romfi  on  which  such  a  family  with  present  living  costs 
could  live  and  enjoy  health  and  comfort  was  $1800. 

The  attached  chart  shows  the  averajre  earnings  for 
a  jfroup  of  approximately  forty  carpenters  employed 
by  our  company  over  a  period  of  five  years.  For  ex¬ 
ample,  a  carpenter  working  at  the  rates  and  hours  noted, 
if  on  the  payroll  for  52  weeks  or  the  entire  year,  should 
have  earned  the  following  amounts:  In  1914,  $1440; 
1915,  $1620;  1916,  $1845;  1917,  $1870;  1918,  $2240. 

How  did  the  men  whose  actual  1918  earnings  are 
repre.sonted  by  the  circles  fare  during  that  year?  Our 
employment  records  show  that  for  this  group  of  men 
the  average  family  included  mother,  father  and  one  and 
one-half  children.  Using  the  minimum  comfort  budget 
of  $1800  as  a  basis,  and  allowing  $250  per  child,  the 
budget  for  this  family  calls  for  $1376  per  year.  The 
father,  however,  on  an  average  had  to  .spend  about  six 
months’ of  the  year  away  from  home  to  get  work.  This 
would  add,  over  normal  expenses,  approximately  $10  per 
week,  or  $260  for  the  six  months.  The  family  budget 
then  becomes  $1635  for  the  year.  Referring  to  the 
chart,  we  .see  our  “average-family”  carpenter  would 
have  received  that  amount  in  39.6  weeks.  We  also 
.see  that  every  man  in  the  group  with  the  exception  of 
three  received  w-ell  over  this  amount. 

Wh”  did  .some  of  the  men  earn  so  much  more  than 
others? 

Referring  to  the  chart  again,  specific  cases  are  inter¬ 
esting. 

No.  1.  A  ver.v  steady  man;  quit  his  out-of-town  job 
the  minute  overtime  was  cut  out.  Had  he  worked  five 
weeks  longer,  and  rounded  out  the  year,  he  would  have 
received  $2360  for  his  year’s  work. 

No.  2.  The  star  worker  of  the  group.  For  the  years 
1914-1917.  inclusive,  his  earnings  ranged  from  $50  to 
$160  above  the  average.  During  1918  he  did  not  care  to 
work  Sunda.vs  and  took  a  day  off  now  and  then.  He 
was  satisfied  and  reported  to  the  writer  he  had  saved 
"about  $500.”  His  family  consists  of  himself  and 
wife. 

No.  3.  A  widower  with  four  children.  He  is  an 
“overtime  chaser”;  “works  for  any  company  having 
overtime  work.”  He  left  at  the  end  of  the  thirty- 
.seventh  week  and  went  to  a  shipyard  building  wooden 
ships.  His  reported  earnings  for  the  remaining  portion 
of  the  year  would  indicate  that  he  received  at  least 
$2500  for  his  year’s  work. 

Nos.  4  and  5.  Owing  to  personal  and  family  sick¬ 
ness  the.se  men  cannot  leave  Boston  and  must  therefore 
take  what  work  comes  along  in  that  city. 

Nos.  6  and  7.  One  of  our  foremen  reported  that 
two  of  his  men  were  going  “to  the  dogs.”  One  “boozed,” 
the  other  had  a  habit  of  leaving  on  Friday  night  and 
showing  up  for  work  Tuesday  morning.  The  wage 
record  seems  to  prove  that  the  foreman  is  correct. 

Earnings  for  1919  will  probably  not  approach  those 
of  1918  by  a  considerable  amount.  The  building  trades 
at  the  present  time  are  flat,  thus  causing  considerable 
unemployment.  Prospective  builders  are  waiting  for  a 
drop  in  material  and  labor  prices.  Owners  who  have 
started  building  insi.st  there  shall  be  no  overtime;  the 
“straight”  eight-hour  day  and  not  the  “basic”  eight- 
hour  day  shall  prevail.  Labor  leaders  demand  a  44- 
hour  week  (in  Boston  the  40-hour  week  is  already  in 
affect  in  a  few  of  the  trades)  ;  they  insist  there  shall  be 
no  reduction  in  rates;  in  fact,  owing  to  the  constantly 


increased  cost  of  living  (?),  there  .seems  to  be  a  uni¬ 
versal  demand  for  greatly  increased  hourly  rates. 

The  wage  situation  in  the  building  trades  certain!, 
warrants  a  close  study.  Unless  all  parties  concenu  i 
“lay  their  cards  on  the  table,  face  up,”  and  coopernt. 
the  coming  summer  will  have  a  deluge  of  squabbles,  wit 
con-sequent  strikes.  O.  R.  Rietschlin. 

Employment  Manager,  Aberthaw  Construction  Company. 

Boston,  Mass. 

The  Pioneer  National  Society  to  Adopt 
the  Cleveland  Plan 

Sir — May  I  call  the  attention  of  your  readers  to  an 
oversight  that  occurred  in  Engineering  Netvs-Record 
of  Mar.  6,  1919,  pp.  454  and  495?  The  fir.st  national 
society  to  adopt  the  Cleveland  plan  of  joint  membership 
was  not  the  American  Society  of  Mechanical  Engineers, 
in  1919,  but  the  American  Association  of  Engineers  in 
1918. 

Joint  membership  is  not  a  panacea;  it  is  but  one 
step  toward  closer  relations  among  all  engineers.  The 
next  step  might  by  the  adoption  of  this  plan,  as  modi¬ 
fied  by  experience,  by  all  the  national  societies  in  unison 
and  in  addition  requiring,  as  recommended  by  the  In¬ 
tersociety  Relations  Committee  of  the  Cleveland  Engi¬ 
neering  Society,  and  as  approved  by  the  American  As¬ 
sociation  of  Engineers  and  the  Association  of  Ohio  Tech¬ 
nical  Societies,  that  applicants  for  membership  in  na¬ 
tional  societies  shall  show  as  a  prerequsite  for  member¬ 
ship  that  they  are  members  of  an  accredited  local  society. 

C.  E.  Drayeb, 

Secretary,  American  Association  of  Engineers. 

Chicago. 

Why  Not  Engineers  for  Federal  Rural 
Health-Protective  Work? 

Sir — I  have  noted  the  comments  of  H.  C.  Hodgkins, 
in  Engineering  Neics-Record,  Mar.  13,  p.  535,  on  the 
above-named  subject.  Having  been  employed  by  the 
United  States  Public  Health  Service,  I  am  familiar 
with  its  attitude  toward  the  sanitary  engineers  em¬ 
ployed  on  public-health  work,  such  as  drainage  for 
“mosquito  eradication.”  I  can  say  from  experience 
that  such  engineers  have  been  allowed  very  little  re¬ 
sponsibility.  While  this  may  be  due  to  the  nature  of 
the  work  given  them  and  to  the  reputed  lack  of  execu¬ 
tive  ability  among  engineers,  there  is  no  question  that 
the  medical  officers  in  charge  are  jealous  of  their  posi¬ 
tion  and  authority  and  prone  to  consider  as  an  instru- 
sion  the  exercise  of  authority  by  any  nonmedical 
officer. 

The  opinion  has  been  widely  held  that  only  medical 
men  are  fitted  to  supervise  matters  of  public  health. 
This  fallacy  has  long  ago  been  dispelled,  for  there  is  a 
large  and  growing  number  of  nonmedical,  though 
specially  trained,  health  officers  who  are  making  their 
influence  felt,  to  the  discomfiture  perhaps  of  the  medical 
profession.  My  attitude  has  always  been  that  the  san¬ 
itary  engineer  is  the  proper  person  to  direct  public- 
health  work  as  the  problems  are  primarily  engineering 
problems  and  the  medical  phases  are,  largely,  purely 
incidental.  This  view  is  gradually  gaining  ground,  I 
believe.  Efforts  have  been  made  in  the  Public  Health 
Service  to  obtain  for  the  sanitary  engineers  wider 


responsibility  and  higher  standing,  but  all  efforts  have  burden  upon  the  property.  If  bona-fide  consumers  exi.st 
been  vetoed,  due  to  the  predominance  of  medical  men  or  build  along  the  line  of  the  extension  afterward, 
in  the  service.  As  a  result,  the  medical  .officers  have  the  property  is  gradually  relieved,  so  that  eventually 
been  giving  more  time  to  engineering  problems,  such  as  the  consumers  pay  for  the  entire  expense  of  the  service, 
labor  questions,  pay  rolls,  and  field  drainage  details.  Under  this  method  no  vacant  property  escapes  where 
than  to  the  duties  for  which  they  are  fitted.  In  my  contributions  are  necessary  in  order  to  evade  a  losing 
own  experience,  I  found  that  the  medical  officer  in  proposition  so  far  as  the  Water  Department  is  con- 
charge  of  my  station  was  more  interested  in  the  wages  cemed.  D.  A.  Reed, 

paid  my  laborers  than  in  the  health  of  the  laborers  Manager  Water  and  Light  Department, 

themselves,  for  while  he  was  interfering  with  the  field  Duluth,  Minn. 

work  one  of  the  workmen'was  ill  for  three  weeks  with  [Under  the  Duluth  plan,  8%  of  the  first  cost  of  a 
spinal  meningitis,  a  communicable  disease.  In  an-  6-in.  water  main  is  charged  annually  against  abutting 
other  case,  the  medical  officer  spent  a  large  part  of  his  property,  for  15  years,  on  the  basis  of  5%  interest  and 
valuable  time  in  writing  out  checks  to  cover  a  large  3%  sinking  fund,  or  the  charge  may  be  paid  in  one 
payroll  for  labor  on  work  which  was  under  the  super-  installment,  at  25%  discount.  Against  this  charge  is 
vision  of  the  sanitary  engineer.  credited  one-half  of  the  water  revenue  paid  by  the  occu- 

The  sanitary  engineer  has  charge  generally  of  im-  pant  of  any  premises.  The  other  half  is  allowed  for 
portant  phases  of  sanitation  and  general  public-health  operating  expense.  Vacant  property  bears  the  entire 
work,  and  he  should  have  responsibility  in  keeping  with  3%*  The  charge  is  based  on  frontage,  with  no  debit 
the  nature  of  the  work  performed.  Engineers  must  second  side  of  a  corner  lot.  The  same  plan  is 

take  the  stand  that  they  are  as  important  factors  in  followed  for  gas  (the  city  owning  the  gas  works)  except 
respect  to  the  public  welfare  as  doctors  of  medicine —  onain  is  the  base  and  only  one-third  the  gas 

they  surely  are  as  high-grade  men,  on  the  average.  rates  pa'id  are  credited  against  the  charge. 

E.  G.  Sheibley,  Strictly  speaking,  this  is  not  an  assessment  for  bene- 

Hydraulic  and  Sanitary  Engineer.  rather  a  uniform  and,  so  far  as  appears,  an 

Riverside,  Calif.  arbitrarj'  annual  charge  in  lieu  of  rates  for  15  years, 

-  with  a  penalty  for  letting  property  remain  vacant.  It 

To  rnmniitp  AdHpfl  Arp»  nn  Hiirhwav  riirvp«!  virtually  a  guarantee  of  8%  on  the  cost  of  a  minimum- 
1 0  Lompuie  AOaea  Area  on  tllgnway  v^urves  gj^ed  main,  but*  the  guarantee  terminates  in  15  years. 

Sir— The  following  simplified  formula  for  comput-  regardless  of  how  few  water  consumers  there  may  be 

ing  the  extra  area  in  pavement  due  to  widening  at  on  the  street.  It  is  much  fairer  than  the  apparently 

^  curves  may  be  of  common  practice  of  letting  one  or  a  few  willing  persons 

some  interest  to  bear  the  entire  guarantee  of  revenue,  or  even  put  up 

highway  engi-  the  entire  first  cost  of  an  extension,  with  no  means  of 

'  neers.  In  all  compelling  other  property  owners  to  do  more  than  pay 

cases  which  I  ordinary  water  rents  when  they  become  consumers. — 
/  have  met,  slide-  Editor.] 

yX  \  \  y  /  rule  computation 

"Ss  V  /  ^  is  a  c  c  u  r  a  t  e  to 

tenths  of  a  square 
\^7'  yard,  and  may  be 

used  to  save  time. 

With  the  notation  shown  on  the  diagram,  it  can  be 
shown : 

R^  =  R  —  W/2 


Colorado  River  Flood  Control  by  Storage 
Promising 

Sir — Mr.  LaRue's  article  in  Engineering  News- 
Record  of  Mar.  6,  1919,  p.  456,  on  the  control  of  the 
Colorado  River  by  storage  offers  a  promising  solution 
to  a  situation  growing  more  precarious  every  year. 

Here  is  a  river  which  menaces  the  most  intensively 
productive  region  in  the  world,  the  Imperial  Valley. 
Head-water  storage  on  the  Colorado  will  have  its  full 
effect  in  flood  prevention  in  this  valley,  a  thousand 
miles  below  the  source  of  floods  and  the  reservoirs 
proposed  to  prevent  them.  This  situation,  then,  is 
unique,  in  problems  of  flood  control  by  storage,  in  that 
herein  is  contained  every  promise  of  ultimate  success. 
Examine  the  figures  given  for  the  1917  flood  and 
imagine  what  would  have  happened  if  the  Grand  River 
peak  had  been  delayed  a  week.  The  Yuma  peak  instead 
of  143,000  sec.-ft.  might  have  reached  165,000,  and 
the  levees  might  have  been  overtopped  at  all  points. 
Immunity  from  flood  damage  in  the  lower  Colorado 
me  to  send  you  a  copy  of  a  paper  on  the  general  sub-  hangs  by  too  slender  a  thread  not  to  begin  at  once  a 
ject  that  I  wrote  a  few  years  ago  (see  Jour.  Am.  W.  comprehensive  study  of  the  possibilities  of  permanently 
W.  Assoc.,  December,  1916,  p.  612).  removing  this  menace  by  storage.  The  data  which  Mr. 

The  criticisms  in  your  articles  are  to  the  point  and  LaRue  points  out  as  necessary  cost  an  altogether  in- 
are  vital.  Since  the  adoption  of  our  method  of  making  significant  sum,  considering  the  important  purposes 
extensions  in  Duluth  there  has  been  but  little  criticism,  they  will  serve.  The  study  should  be  begun  without 
with  no  attempts  to  change  the  system.  If  the  extension  further  delay.  J.  C.  Stevens. 

is  designed  to  boom  real  estate  the  plan  throws  the  Portland,  Ore. 


Area  added  =  {R*  —  R*)  (tan  A/2  —  A/2  radians) 

W.  W.  Crawford, 

Division  No.  1,  Wisconsin  Highway  Commission. 
Madison,  Wis. 


Hints  for  the  Contractor 


DETAILS  WHICH  SAVE  TIME  AND  LABOR  ON  CONSTRUCTION  WORK 


Trailer  Shield  Holds  Sides  of  Caving 
Ditches  in  Pipe  Laying 

Y  MEANS  of  a  caRc  or  shield  pulled  by  the  trench 
excavator  and  protect! njf  the  pipe-lay inpr  operations, 
drain  pipe  for  a  larjfe  system  of  tile  drains  was  suc¬ 
cessfully  laid  without  sheeting  the  badly  caving  ditches. 
Ordinary  methods  of  han¬ 
dling  caving  ditches  per¬ 
mitted  a  daily  progress  of 
only  50  ft.  With  the  shield, 
a  progress  of  425  ft.  per 
day  was  made  under  the 
worst  conditions  of  spring 
work,  and  later  in  the 
season,  when  water  was 
less  troublesome,  the  daily 
progress  was  from  700  ft. 
to  1600  ft.  of  pipe  laid  Two 
men  working  inside  the 
shield  laid  the  tile. 

The  work  was  located 
near  Garden  Prairie,  Ill., 
where  soil  conditions  were 
very  difficult.  The  top  soil 
was  a  black  gumbo  about 
3  ft.  deep.  Below  the 
gumbo  were  4  ft.  of  joint  clay,  very  rotten  and  crumbly 
in  texture,  and  below  the  joint  clay  there  was  from  1 
to  4  ft.  of  fine  sand  and  water.  The  sand  was  so  fine 
that  it  was  carried  by  the  water  from  under  the  trench 
sides,  causing  them  to  cave  in,  until  the  trench  was 
often  40  ft.  wide  at  the  top. 

Tight  sheeting  was  first  used  by  the  contractor  and 
it  was  fairly  successful  in  holding  the  banks,  but  its 
cost  was  prohibitive  at  the  price  for  which  the  contract 
was  taken.  Sand  boxes  and  various  other  methods 
commonly  employed  for  controlling  sand  and  water  were 


.SHIRI.n  PROTECTS  PIPE  J.AYINO  OPERATIONS  IN 
CAVlNCi-  DITCH 


tried,  without  success.  Finally  the  contractor  adofilcd 
the  method  of  spading  the  sides  of  the  ditch  down  into 
the  excavator  buckets  until  no  more  dirt  would  fall  in. 
This  method  was  very  slow,  the  average  daily  progrcs.s 
being  50  ft.  per  day.  The  contractor  was  unable 
financially  to  continue  the  work  and  it  was  recontraoted. 

Construction  was  resumed  in  the  spring  with  an  out¬ 
fit  consisting  of  a  trench 
excavator,  a  power  back¬ 
filler,  a  large  power-driven 
diaphragm  pump  and  a 
trench  shield  devi.sed  by 
the  new  contractor.  At  the 
beginning  of  the  work  the 
soil  conditions  could  hardly 
have  been  worse ;  the 
spring  rains  had  soaked 
the  earth  and  the  water 
level  was  the  top  of  the 
ground.  The  shield  met 
these  conditions  succe.ss- 
fully.  The  accompanying 
view  shows  it  in  operation. 

The  success  of  the  shield 
in  operation  was  due 
wholly  to  the  pulling 
method  employed.  Struc¬ 
turally  the  shield  consisted  of  two  side  panels  held 
apart  by  screw  braces  and  held  together  against  the 
braces  by  horizontal  and  diagonal  tumbuckle  ties. 
Between  the  sides,  at  the  front  end,  stood  a  vertical 
mast  or  pulling  boom.  From  the  pin,  C,  at  the  boom 
top  two  timbers  extended  forward  to  the  boom,  D, 
of  the  trench  excavator.  The  bottom  of  the  pulling 
boom  was  set  on  a  pulling  bar,  A,  whose  ends  set 
into  the  side  panels  and  which  extended  across  the 
shield.  The  bar.  A,  could  be  raised  or  lowered,  but 
ordinarily  such  a  change  w.as  not  necessary.  At  B 
another  pulling  bar  extended  across  the  shield,  and 
its  ends  passed  through  the  side  panels.  From  the 
ends  of  B  pulling  cables  ran  forward  to  hitches,  E,  on 


METHOD  OF  HITCHING  SHIELD  TO  TRENCH  EXCAVATOR 

the  trench  excavator.  The  bar,  B,  could  be  quickly 
shifted  up  and  down  with  respect  to  the  height  of  the 
shield  and,  being  behind  the  boom,  AC,  it  pulled  against 
the  booip.  This  method  of  hitching  the  shield  to  the 
excavator  involves  a  care  in  adjustment  which  is  not 
indicated  in  the  diagram  and  upon  attention  to  which, 
the  contractor  sUtes,  much  of  the  success  of  operation 
depends.  The  shield  weighed  about  1600  pounds. 
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In  the  operation  of  the  shield,  two  men  worked  be¬ 
tween  the  sides  of  the  shield  with  short-handled  shovels, 
3ne  man  working  in  the  front  end  cleaning  up  the  bot¬ 
tom  of  the  trench  and  aiding  the  second  man,  or  the 
pipe  layer,  in  making  a  perfect  grade.  This  combina¬ 
tion  gave  excellent  results,  and  only  very  seldom  was 
the  machine  stopped  to  wait  for  the  pipe  men,  who 
were  able  to  lay  two  tiles  within  the  sides  of  the  shield 
at  one  time. 

The  most  serious  obstacle  encountered  by  the  con¬ 
tractor  was  water.  Heavy  rains  fell  every  few  days, 
and  the  water  at  all  times  was  so  high  in  the  pipe  that 
had  been  laid  that  the  pump  was  constantly  used  to 
keep  the  trench  dry ;  nevertheless,  the  jwork  went  for¬ 
ward  with  a  daily  average  of  425  lin.ft.  Later  in  the 
year,  after  the  rainy  season  was  over  and  the  pump 
was  no  longer  needed,  daily  runs  of  700  to  1500  ft. 
of  pipe  laid  were  frequently  made. 

The  adaptability  of  the  shield  to  any  width  or  depth 
of  trench  was  one  of  the  main  features.  To  change 
the  width  of  the  shield  the  screw  jacks  were  run  in 
or  out,  and  the  width  of  the  shield  was  changed  ac¬ 
cordingly.  At  the  time  when  the  length  of  the  screw 
jacks  was  altered,  it  was  necessary  to  alter  the  turn- 
buckles.  To  alter  the  height  of  the  shield  to  fit  a 
trench  of  greater  depth,  it  was  necessary  to  add  hori¬ 
zontal  members.  There  were  limits,  however,  to  the 
practical  depths  and  widths  at  which  this  device  could 
be  operated.  The  shallower  the  ditch,  the  easier  it 
was  to  operate  the  shield.  However,  it  could  be  op¬ 
erated  with  success  down  to  depths  of  10  ft.  and  out 
to  widths  necessary  to  fit  a  60-in.  trench. 

The  contractor  for  the  work  was  Monroe  Farrer, 
of  4045  W.  Van  Buren  St.,  Chicago,  Ill.,  who  designed 
the  shield  and  perfected  its  operation. 

Portable  Home-Made  Gasoline  Drill 

By  C.  M.  Young 

Engineering  Experiment  Station,  University  of  Illinois,  Urbana,  III. 

The  accompanying  illustration '  shows  a  |X)rtable 
outfit  consisting  of  an  auger  drill,  driven  by  a 
gasoline  engine,  which  has  been  successfully  used  in 
boring  vertical  holes  through  soft  surface  ground  and 
soft  shale.  It  was  developed  by  a  subcontractor  for 


boring  holes  in  bla.sting  the  excavation  for  a  building. 
The  shale  to  be  drilled  is  3i  ft.  thick,  not  hard  but 
somewhat  gritty.  While  the  apparatus  was  intendea 
for  vertical  holes,  there  is  no  reason  why  the  drill 
should  not  be  turned  in  any  direction. 

The  outfit  consists  of  the  ordinary  bit  and  chuck 
used  in  coal  mining,  a  gasoline  engine,  and  suitable 
belting  and  reducing  gears.  The  engine  is  of  4  hp. 
and  is  belted  to  a  shaft  which  carries  the  beveled  gear 
for  driving  the  drill.  The  speed  of  the  drill  is  about 
150  revolutions  per  minute. 

The  drill  is  fed  downward  by  a  rope  fastened  at  one 
end,  passing  over  a  sheave  wheel  at  the  top  of  the 
drill  rod  and  down  to  a  hand  winch.  It  is  raised  by  a 
rope  hooked  to  the  end  of  the  rod  and  passing  over  a 
pulley  at  the  top  of  the  frame,  A  2-in.  bit  is  u.sed, 
and  the  machine  is  drilling  100  holes  per  day  through 
the  31  ft.  of  shale.  The  average  time  for  drilling 
one  hole,  including  one  change  of  bit  but  not  the  moving 
of  the  machine,  is  31  min.  In  surface  soil  of  average 
hardness  the  drill  has  been  put  down  2*  ft.  in  5  sec. 
The  whole  outfit  is  mounted  on  a  frame  carried  on  three 
rollers  and  is  pulled  from  hole  to  hole  by  hand.  Only- 
one  man  is  needed  to  run  it  and  move  it.  The  gasoline 
consumption  is  one  gallon  for  eight  hours  of  steady 
work. 

Device  Simplifies  Footing  Form  Removal 

The  arrangement  shown  in  the  accompanying 
picture  is  in  successful  use  by  William  G.  Cooper, 
contractor,  on  his  footings  for  the  Gravesend  Ave. 
elevated  line  in  Brooklyn.  These  forms  are  used  many 
times  over,  and  the  simplicity  with  which  they  may  be 
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vrOER  DRILL  DRIVEN  BY  GASOLINE  ENGINE  BORING 
VERTICAL  HOLES  THROUGH  SOFT  SHALE 


SIMPLE  HOOKED  PINS  FOR  PIER  FORMS  MAKE 
FOR  RAPID  REMOVAL 

assembled  and  stripped  adds  greatly  to  their  life.  To 
each  end  of  the  two  cross-forms  is  bolted  an  angle 
which  has  been  punched  to  allow  an  eye-bolt  to  pass 
through  it  at  two  or  more  places.  These  eye-bolts  are 
a  part  of  the  longitudinal  forms,  and  are  spaced  to 
match  the  holes  in  the  angles.  The  two  forma  are  held 
together  by  tapered  pins  with  hooks  at  the  top.  Ham¬ 
mering  on  the  top  of  the  bend  drives  them  snugly  into 
place  during  assembly,  while  a  few  taps  on  the  lower 
end  of  the  hook  loosens  them  as  easily.  Edward 
Murphy  is  superintendent  and  Charles  Mannel  is  engi 
neer  for  the  contractor. 


CURRENT  EVENTS  IN  THE  CIVIL  ENGINEERING  AND  CONTRACTING  FIELDS 


News  of  the  Week 


New  York,  April  10, 1919 


Railroad  Wage  Board  Gives 
Engineers  Hearing 

Three  Days  Devoted  to  Pleas  That  Tech¬ 
nical  EnKineers  on  Railroads  Be  Given 
Uniform  and  Higher  Pay 

Much  sooner  than  expected,  the  Rail¬ 
road  Board  of  Wages  and  Working 
Conditions,  on  Mar.  31,  Apr.  1  and  2 
gave  the  technical  engineers  a  hearing 
and  a  chance  to  present  the  schedule 
adopted  at  the  National  Conference  of 
Railroad  Engineers  held  Mar.  17  in 
Chicago,  under  the  auspices  of  the 
American  Association  of  Engineers. 

Marshall  O.  Leighton,  chairman  of 
the  National  Service  Committee  of  the 
Engineering  Council,  arranged  for  the 
meeting  and  the  board  sent  an  invita¬ 
tion  to  the  American  Association  of  En¬ 
gineers  to  appear  at  the  same  time,  an 
arrangement  which  suited  both  organ¬ 
izations.  After  Mr.  Leighton  opened 
the  meeting  Francis  Lee  Stuart,  con¬ 
sulting  engineer.  New  York,  repre¬ 
senting  the  Engineering  Council, 
pointed  out  the  need  and  justice  of 
increasing  salaries.  While  in  sym¬ 
pathy,  he  was  not  in  touch  with  the 
details,  and  turned  the  question  for 
proofs  over  to  the  American  Associa¬ 
tion  of  Engineers.  C.  E.  Drayer,  sec¬ 
retary  of  the  latter  organization,  pre¬ 
sented  documentary  evidence  of  the 
representative  character  of  the  railroad 
conference  in  Chicago,  which  he  held 
represented  the  40,000  engineers  in 
subordinate  positions,  and  submitted 
the  following  memorandum: 

‘*We  urge  the  classification  and 
standardization  of  conditions  and  sal¬ 
aries  for  railroad  professional  engi¬ 
neers  in  the  classes  under  consideration. 
Two  illustrations  are  mentioned  for  the 
purpose  of  making  plain  the  need.  From 
questionnaires  recently  sent  out,  the 
American  Association  of  Engineers 
finds  that  three  roads  are  paying  in- 
strumentmen  $105  a  month,  while  sev¬ 
eral  other  instrumentmen  on  the  Penn¬ 
sylvania  R.R.  are  doing  resident  engi¬ 
neers’  work,  consisting  of  the  construc¬ 
tion  of  an  engine  terminal,  and  are 
receiving  instrumentmen’s  pay. 

“The  benefits  to  be  derived  from 
classification  and  standardization  are: 
(1)  Elimination  of  the  discrimination 
that  exists  between  engineers  in  rail¬ 
road  service;  (2)  it  will  permit  read¬ 
justment  of  salaries  and  working  condi¬ 
tions  on  a  definite  and  sound  basis. 

“It  is  admitted  by  all  thit  there 
should  be  certain  definite  relations  in 
pay  among  men  who  are  doing  the  same 
kind  of  work;  that  there  should  be  cer¬ 
tain  standards  whereby  a  man  who  is 
qualified  to  perform  a  certain  kind  of 
work,  and  does  it,  should  receive  a  cer¬ 
tain  pay.  We  find  on  the  different 
742 


Employment 

For  the  convenience  of  engi¬ 
neers  returning  from  military 
life,  and  others,  there  are  listed 
below  agencies  which  may  be 
helpful  to  those  who  are  seeking 
employment: 

Engineering  Societies  Em¬ 
ployment  Bureau;  secretary,  29 
West  39th  St.,  New  York  City. 

American  Association  of  En¬ 
gineers,  29  So.  La  Salle  St.,  Chi¬ 
cago.  Service  to  members  only, 
but  Army  or  Navy  engineers  in 
uniform  who  are  eligible  to  certi¬ 
fied  membership  may  join  with¬ 
out  payment  of  entrance  fees  or 
dues  while  in  uniform  and  for 
six  months  after  discharge. 

Engineers’  Service  Bureau, 
maintained  by  the  Joint  Council 
of  Engineering  Societies  of  San 
Francisco,  Engineers’  Club,  67 
Post  St.,  San  Francisco.  Only 
applications  by  mail  or  wire  will 
be  considered. 

The  Federal  director  of  the 
United  States  Employment  Serv¬ 
ice  in  New  York  State  an¬ 
nounces  the  receipt  of  a  letter 
from  J.  P.  Morgan  &  Co.,  in 
which  $100,000  is  offered  for  the 
purpose  of  continuing  the  work 
of  the  service  up  to  July  1  of 
this  year.  The  Professional  and 
Special  Section  in  New  York 
will  therefore  be  continued,  but 
will  be  located  at  the  main  of¬ 
fice,  i69  Fifth  Ave.,  New  York 
City. 


roads,  from  1200  questionnaires  sent 
out  and  received  last  week  from  some 
60  different  roads,  that  men  doing  pre¬ 
cisely  the  same  kind  of  work  are  being 
paid  salaries  differing  by  large  per¬ 
centages. 

“The  following  principles  should  gov¬ 
ern  in  classificaUon  and  standardization 
of  positions  and  salaries:  (1)  Stand¬ 
ard  and  distinctive  details  of  all  po¬ 
sitions  having  similar  conditions  and 
working  requirements;  (2)  definitions 
of  duties  and  responsibilities  of  each 
position;  (3)  definitions  of  classifica¬ 
tions  and  requirements  of  each  position; 
(4)  placing  of  positions  into  classifi¬ 
cation  according  to  the  character  of 
duties  and  according  to  responsibility 
and  division  of  work;  (5)  positions  of 
the  same  kind,  made  distinctive  accord¬ 
ing  to  duties  and  responsibilities,  should 
carry  the  same  rate  of  pay.” 

(Concluded  on  page  745) 


St.  Louis  $23,000,000  Bend  Issue 

A  commission  appointed  by  the 
mayor  of  St.  Louis  has  listed  the  items 
which  it  considers  should  be  covered  hy 
the  proposed  bond  issue  of  $23,384,000, 
this  being  the  amount  the  city  can  is¬ 
sue  without  exceeding  its  bonding  limit. 
The  tentative  list  is  as  follows:  River 
des  Peres  channel,  $10,495,000;  sewers, 
$3,420,000;  parks  and  playgrounds,  $2,- 
850,000;  grade  crossings  and  viaducts 
(city’s  share),  $1,034,000;  extension  of 
municipal  dock,  $1,000,000;  municipal 
belt  railway,  $1,000,000;  connection  be¬ 
tween  the  municipal  railway  and  tracks 
on  the  municipal  bridge  over  the  Mis¬ 
sissippi,  $1,000,000;  municipal  audi¬ 
torium,  $1,000,000;  street  openings  and 
widenings  (city’s  share),  $750,000;  mu¬ 
nicipal  farm,  $400,000;  fire  houses  and 
equipment,  $200,000;  industrial  farm, 
$150,000;  jail  extension,  $85,000. 

New  Jersey  Passes  Tunnel  and 
Bridge  Bills 

Bills  authorizing  the  construction  of 
a  vehicle  tunnel  under  the  Hudson 
River  at  New  York,  and  a  street  bridge 
over  the  Delaware  River  at  Philadel¬ 
phia,  have  been  passed  by  the  New 
Jersey  legislature  and  are  before  Gov¬ 
ernor  Edge  for  approval.  Preparations 
have  already  been  made  to  provide  an 
appropriation  of  $1,000,000  as  New 
Jersey’s  initial  contribution  to  the 
Hudson  River  tunnel.  Until  1922 
money  for  this  work  will  have  to  come 
from  the  state’s  surplus  fund,  but  in 
1922  a  direct  tax  can  be  levied,  under 
a  new  constitutional  provision. 

Free  Service  to  Soldiers 

A  number  of  employment  agents  in 
Chicago,  handling  principally  railroad 
labor,  have  addressed  a  letter  to  the 
Federal  managers  of  the  railroads  hav¬ 
ing  termini  in  Chicago,  offering  their 
services  without  charge  in  finding  em¬ 
ployment  for  returned  soldiers. 

Detroit  and  Duluth  Vote  Against 
Buying  Street  Railways 

Municipal  purchase  of  street  rail¬ 
ways  was  voted  down  at  both  Detroit 
and  Duluth  Apr.  7,  the  popular  vote 
being  63,382  against  and  69,479  for  at 
Detroit  and  8886  against  and  4902  for 
at  Duluth.  The  proposed  purchase 
price  of  the  United  Railway  lines  at 
Detroit  was  $31,600,000. 

Votes  for  Municipal  Ownership 

Municipal  purchase  of  the  water,  gas 
electric-light  and  power  plants  of  Su¬ 
perior,  Wis.,  was  indorsed  by  a  larg< 
majority  popular  vote  Apr.  7. 


War  Department  Has  Locomotives 
and  Cranes  For  Sale 

Announcement  has  just  been  made 
that  $45,000,000  worth  of  locomotives 
and  cranes  is  for  sale  by  the  Director 
and  cranes  are  for  sale  by  the  Director 
General  of  Military  Railways,  whose 
office  is  at  6th  and  B  Sts.,  N.  W.,  Wash¬ 
ington,  D.  C. 

The  equipment  to  be  sold  is  ma¬ 
terial  which  was  built  for  shipment 
overseas,  and  for  the  most  part  is  in 
crates  at  Atlantic  seaboard  ports  of 
this  country.  It  includes  22  locomotive 
cranes  of  capacities  from  10  to  50 
tons,  34  raised  pier  locomotive  cranes 
of  capacities  of  10  and  15  tons,  20 
railway  track  piledrivers,  6  two-boom 
cast  gantry  cranes,  212  standard-gage 
Baldwin  locomotives,  and  three  36-in. 
gage  dinkey  locomotives,  a  great  num¬ 
ber  of  cars  of  the  box,  gondola  and 
dump-car  types,  hoisting  engines,  rail¬ 
way  rails,  generator  sets,  steel  search¬ 
light  equipment  and  automobile  trailers. 

The  cranes,  as  stated,  are  all  packed 
for  export  and  are  available  for  imme¬ 
diate  shipment.  The  cabs  of  the  cranes 
are  built  with  French  clearances  for 
bridges  and  tunnels,  considerably  lower 
than  those  in  this  country.  The  cranes, 
how'ever,  are  standard  in  their  engine 
and  working  parts. 


New  York  Port  Treaty  Postponed 

After  a  number  of  hearings  on  the 
desirability  of  the  immediate  adoption 
of  the  interstate  treaty  governing  the 
joint  control  of  the  port  of  New  York, 
it  has  been  decided  that  the  proposed 
treaty  will  not  be  submitted  to  the  two 
legislatures  at  the  current  session.  This 
decision  was  reached  by  the  interstate 
commission  after  it  became  evident  that 
the  city  government  of  New  York  is 
opposed  to  the  port  treaty  as  it  now 
stands. 

Both  states  have  promised  funds  to 
continue  the  commission’s  studies,  and 
it  is  reported  that  a  definite,  compre¬ 
hensive  plan  for  port  development  will 
be  submitted  next  year.  This  is  in  ac¬ 
cordance  with  the  vote  of  the  Board  of 
Estimate  of  New  York  City  to  with¬ 
hold  approval  of  the  treaty  until  after 
such  a  comprehensive  plan  had  been 
prepared. 

Large  Hydraulic  Turbines 
Ordered 

Orders  have  been  placed  with  the 
Westinghouse  Co.  for  two  45,000-kva. 
vertical  water-wheel  generators  of  12,- 
000  volts,  three-phase,  26  cycles,  for  the 
Queenston  development  of  the  Hydro- 
Electric  Power  Commission  of  Canada. 
These  will  be  the  largest  hydraulic  tur¬ 
bines  yet  built. 


Cleveland  Clearwater  Basin  Case 
Hearings  Concluded 

Testimony  before  the  master  ap¬ 
pointed  by  the  court  in  the  suit  of  the 
City  cf  Cleveland  against  the  Walsh 
Construction  Co.,  on  account  of  the 
reconstruction  of  the  clearwater  basin 
at  the  West  Side  filtration  plant,  has 
ieen  concluded.  The  issues  involved 


are  a  claim  of  the  contractor  agains' 
the  city  for  unpaid  balance,  and  a 
claim  of  the  city  against  the  contractor 
for  damages  on  account  of  the  neces¬ 
sity  for  reconstructing  the  basin  by 
jacketing  it  with  reinforced  concrete. 
Robert  Hoffmann,  city  engineer,  was 
appointed  master  by  the  court  to  take 
testimony  and  report  on  the  facts  in¬ 
volved;  it  is  likely  that  his  report  will 
be  rendered  soon. 

Conflict  Over  Bids  on  Cost-Plus 
Contract  for  Viaduct 

Bids  received  by  Kansas  City,  Mo., 
for  the  construction  of  the  23rd  St. 
viaduct  on  plans  and  specifications  pro¬ 
viding  for  a  profit-sharing  form  of  cost- 
plus  bidding  have  led  to  a  political  con¬ 
flict  which  is  delaying  the  award  of  a 
contract.  The  Board  of  Public  Works 
declared  the  A.  S.  Hecker  Co.  of  Cleve¬ 
land  the  lowest  and  best  bidder,  but  the 
City  Council  refused  to  confirm  the 
award  of  the  contract.  A  local  bidder 
was  only  a  fraction  of  1%  higher.  Os¬ 
tensibly  the  opposition  of  the  council 
majority  is  directed  against  the  cost- 
plus  form  of  bidding;  it  is  claimed  that 
the  city  is  not  adequately  protected 
against  excessive  cost.  Engineers  fa¬ 
miliar  with  the  situation  say,  however, 
that  the  political  organization  opposes 
the  award  of  the  contract  to  an  outside 
contractor. 

Under  the  contract  as  drawn  by  Har¬ 
rington,  Howard  &  Ash,  consulting  en¬ 
gineers  for  the  city  on  the  viaduct,  the 
bidders  fixed  an  estimate  of  cost  plus 
contractor’s  fee;  if  the  cost  exceeds  the 
bid  estimate  the  contractor  will  have 
to  pay  half  the  excess,  but  in  all  events 
he  receives  a  minimum  fee  of  $15,000, 
his  bid  fee,  while  if  the  cost  is  below 
his  estimate  the  city  and  the  contractor 
divide  equally.  The  Hecker  bid  on  this 
basis  was  $716,000,  including  a  fee  of 
$50,000. 

Strong  sentiment  has  developed  in 
the  city  over  the  refusal  of  the  council 
to  approve  the  award  of  the  contract. 
The  Kansas  City  Engineers’  Club  on 
Mar.  31  held  an  open  discussion  on  the 
subject  of  the  viaduct  contract  in  which 
a  representative  of  the  local  bidder 
whose  bid  was  next  above  that  of  the 
Hecker  Co.  received  opportunity  to 
present  his  side  of  the  case.  As  a  re¬ 
sult  of  the  hearing,  the  club  passed 
resolutions  affirming  the  imperative 
need  of  building  the  viaduct  at  the 
earliest  possible  moment,  demanding 
that  the  city  have  open  competition  on 
all  municipal  construction  work  and  ac¬ 
cord  outside  bidders  the  same  treatment 
as  local  bidders,  and  approving  the 
profit-sharing  cost-plus  form  of  con¬ 
tract  as  used  for  the  23rd  St.  viaduct. 

This  is  a  radical  departure  from  the 
principle  which  the  club  has  followed 
in  the  past  of  not  concerning  itself  with 
civic  affairs,  although  in  technical  nat¬ 
ters  the  club  has  been  progressive  and 
active.  Local  engineers  have  expressed 
great  satisfaction  vrith  the  club’s  ac¬ 
tion  and  believe  that  it  will  develop  the 
organization  into  a  more  forceful  one, 
and  one  of  greater  influence  on  public 
questions. 


Allegheny  Bridges  Ordered 
Raised  by  Secretary  Baker 

In  spite  of  strong  opposition  from 
the  Pittsburgh  council  and  from  citi¬ 
zens  of  the  city.  Secretary  of  War 
Baker  signed  Mar.  31  an  order  requir¬ 
ing  that  the  bridges  over  the  Allegheny 
River  at  Pittsburgh  be  raised  immedi¬ 
ately.  Work  upon  these  raising  opera¬ 
tions  was  suspended  during  th^*  war, 
and  is  now  to  be  resumed  upon  the 
same  terms  as  previously  ordered.  The 
county  will  have  the  same  time  limits 
as  originally  prescribed. 

This  action  was  taken  as  the  result 
of  a  recommendation  by  the  Rivers  and 
Harbors  Committee  of  the  Pittsburgh 
Chamber  of  Commerce — although  op¬ 
posed  by  the  Municipal  Affairs  Com¬ 
mittee  of  the  chamber — the  final  vote 
of  the  chamber  as  a  whole  resulting 
in  favor  of  the  adoption  of  the  Rivers 
and  Harbors  Committee  request.  The 
original  order  was  dated  Mar.  23,  1917, 
at  which  time  eight  bridges  were  to  be 
raised.  Of  these,  one  has  burned  down, 
the  Pennsylvania  R.R.  bridge  has  been 
raised,  and  the  owner  of  another  is  rais¬ 
ing  and  rebuilding  it  voluntarily.  The 
order,  therefore,  requires  the  county 
commissioners  to  proceed  with  the 
raising  of  five  bridges  immediately. 


Pennsylvania  Gets  Early  Start  On 
Road  Bond  Issue  Construction 
In  order  to  get  an  early  start  on  con¬ 
struction  under  the  new  bond  issue,  the 
Pennsylvania  State  Highway  Depart¬ 
ment,  of  which  W.  D.  Uhler  is  chief 
engineer,  has  announced  the  appoint¬ 
ment  of  the  15  engineers  who  will  be 
in  charge  of  the  various  districts  into 
which  the  state  is  divided.  A  number 
of  changes  have  been  made  in  the  per¬ 
sonnel  of  the  various  districts.  The 
engineer  in  charge,  the  district  num¬ 
ber,  and  headquarters  are  as  follows: 

District  No.  1.  D.  C.  Stackpole,  Bellefonte. 

”  ■■  2.  C.  W.  Hardt,  Harrisburg. 

"  "  3.  A.  S.  Clay,  Bloomsburg. 

”  “  4.  H.  W.  Claybaugh,  Franklin. 

“  "  5.  W.  R.  WolflnKcr.  Allfntown. 

•*  6.  C.  W.  Krismah.  York. 

“  “  7.  W.  F.  Cressman.  Philadel¬ 

phia. 

“  “  8.  W.  O.  Bennett.  Du  Bols. 

“  “  9.  -W.  S.  Hammacher,  Cham- 

bersburg. 

"  “  10.  J.  S.  Ritchey,  Wellsboro. 

"  “  11.  C.  S.  Ijomon,  Hollldaysburg 

"  “  12.  W.  H.  Blrcher.  Scranton. 

"  "  13.  C.  K.  Myers.  Pltt.sburgh. 

"  ••  14.  W.  D.  Myers,  Washington. 

“  “  16.  F.  E.  Winter,  Warren. 


Would  Improve  State  Health 
Work  in  Texas 

Recommendations  for  increasing  the 
efficiency  of  state  health  work  in  Texas 
have  been  made  to  <5ovemor  Hobby  by 
a  special  commission  representing  11 
state-wide  organizations.  It  includes 
Charles  Seville  of  the  State  Council 
of  Defense.  The  commission  advises 
that  members  of  the  State  Board  of 
Health  serve  for  six-year  terms,  and 
that  one  member  “be  an  experienced 
sanitary  engineer’’;  that  bureaus  of 
sanitary  engineering,  communicable  dis¬ 
eases,  rural  sanitation,  child  hygiene. 
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public  health  nursinK.  laboratorien,  and 
health  instruction,  each  under  “an  ex* 
p<*rienced  director,”  Im*  created;  that  the 
state  be  divided  into  ei^ht  or  more  sani¬ 
tary  districts,  each  in  charKO  of  a  full¬ 
time  district  officer;  that  fitness  and 
not  politics  govern  in  fillin;;  positions; 
and  that  adequate  health  appropriations 
Ik‘  made  and  reasonable  salaries  paid. 
Texas  now  spends  only  5c.  p<‘r  capita 
fur  health  protection,  the  special  com¬ 
mission  states. 


InduHtrial  UelationH  Discussed  at 
Joint  MeetinK  in  ChicaKO 

Safety  cn;;ineerin;;,  scientific  selec¬ 
tion  of  workmen,  and  the  inauiiruration 
of  works  councils  of  employers  and 
workmen,  have  demon.strated  excellent 
results  at  the  works  of  the  Interna¬ 
tional  Harvester  Co.,  us  told  in  an 
address  lM‘forc  u  joint  meeting:  of  the 
Western  Society  of  KnKineers  and  the 
ChicuKo  Sections  of  the  American  So¬ 
ciety  of  Mechanical  Engineers,  and  the 
American  Institute  of  Electrical  En;;i- 
ms.-rs  by  A.  H.  Youn^.  munuKcr  of  the 
industrial  relations  department  of  the 
company.  He  stated  that  by  safety 
methods  accidental  deaths  of  employees 
hud  l)oen  reduced  to  7  per  year,  from  47 
to  6G  per  year. 

The  old  haphazard  methods  of  cm- 
ployini;  men  had  jriven  way  to  the  cen¬ 
tralized  employment  office,  where  the 
applicant’s  qualifications  are  carefully 
appraised.  It  now  takes  3  to  3i  days 
to  hire  a  man,  compared  with  3  min. 
by  the  old  practice.  By  the  new  method 
the  employee  is  made  to  feel  that  he 
is  a  real  part  of  the  organization,  hired 
to  do  the  particular  job  for  which  he 
is  best  adapted.  Moving  pictures  in¬ 
struct  him  how  his  work  is  to  be  done. 
He  is  also  instructed  specifically  by  the 
foreman,  and  is  warned  of  the  various 
dangers  connected  with  the  work. 

An  interesting  experiment  is  the  new 
arrangement  which  the  company  now 
has  by  which  all  matters  of  mutual  in¬ 
terest  are  passed  on  by  a  works  council, 
of  which  609ci  are  employees  and  the 
other  half  are  representatives  of  the 
employer,  such  as  superintendents. 
This  council  determines  the  policy  and 
the  management  carries  it  out.  In  this 
way  tlie  men  are  educated  in  the  prob¬ 
lems  of  management,  they  see  and  un¬ 
derstand  the  difficulties,  and  have  al¬ 
ready  shown  signs  of  being  fair  and 
reasonable  in  the  problems  they  have 
had  a  part  in  solving. 


Yellow  Fever  Eradication  Work 
to  Be  Continued 
Resumption  of  the  work  of  the  Yel¬ 
low  Fever  Commission,  interrupted  by 
the  war,  is  announced  in  a  Rockefeller 
Foundation  circular  (61  Broadway, 
New  York  City).  The  work  will 
continued  under  Dr.  William  C.  Gor- 
gas,  w’ho  was  recently  retired  as  sur¬ 
geon  general,  U.  S.  A.  Dr.  Gorgas  will 
soon  sail  for  Central  and  South  Amer¬ 
ica,  from  the  countries  of  which  it  is 
expected  that  yellow  fever  can  be 
eradicated. 


Enpfincers  Club  Reports  on 
Cement  Prices 

Cen.mitteo  of  Duluth  Society  Recom* 
i.icndM  That  Further  Study  Be  Left 
to  Labor  Department 

Some  weeks  ago  the  Duluth  Engi¬ 
neers’  Club  appointed  a  committee,  with 
Lyonel  Ayres  as  chairman,  to  repo^ 
on  the  reasonableness  of  the  prices  for 
Portland  cement  The  committee’s  re¬ 
port,  verbatim,  is  given  below: 

The  following  are  the  prices  of  port- 
land  cement  net  f.o.b.  Duluth,  from 
1913  to  1919: 


. |1  KR 

1  '•  1  4 . 

1  M 1 . 

I!t16 . 

. 1  56 

1917 . 

19IK . 

. 

. . . 2  01 

1919 . 

This  range  of  prices  shows  an  in¬ 
crease  in  1919  of  66%  over  1916  price. 

From  data  obtained  from  the  Uni¬ 
versal  Portland  Cement  Co.,  they  con¬ 
tend  that  the  cause  of  the  increase  in 
cost  of  production  in  1918  over  1916 
is  approximately  as  follows: 

I-nl>or  . 127% 

i-niei  . Hr.% 

Mill  ov«<rh<‘ii(l . 110% 

I’acklnx  aiul  loiiiiiiia . 167% 

(leneriil  40% 

Core  of  empty  riu'ks .  62% 

Quoting  further  from  their  state¬ 
ment,  the  increase  on  certain  classes 
of  skilled  labor  ran  as  high  as  146 
per  cent. 

In  comparison  with  other  commo¬ 
dities  used  in  construction  work,  we 
find  that  there  have  been  the  following 
increases : 


rjruvel .  86.40% 

.Sami .  06.26% 

CruHlied  roek .  00.00% 

Hrlck  .  28.10% 

l.uinber  .  70.60% 

l4ilM>r . 100.00% 

Teams  .  60.00% 


These  figures  were  obtained  from 
records  in  the  engineer’s  office  of  the 
City  of  Duluth. 

In  this  regard  we  quote  from  bulle¬ 
tin  of  Mar.  4,  1919,  issued  by  the 
United  States  Department  of  Labor  In¬ 
formation  and  Educational  Service,  as 
follows: 

“At  the  close  of  the  war  the  index 
number  of  building  materials,  not  in¬ 
cluding  steel,  had  risen  only  61%  over 
the  pre-war  prices  of  1913,  while  the 
index  number  for  commodities,  exclus¬ 
ive  of  building  materials,  have  risen 
113%.  The  average  increase  of  wages 
in  the  construction  industrial  in  41 
leading  cities  from  1914  to  1918  was 
only  28.5%,  as  against  the  rise  of 
94%  in  commodities.” 

From  the  foregoing  data  it  would 
appear  that  the  increased  price  of  ce¬ 
ment  has  not  been  proportionately 
greater  than  the  average  increase  on 
other  building  materials. 

Your  committee  with  the  time  al¬ 
lotted  has  not  attempted  to  go  into  a 
study  or  investigation  of  the  cost  of 
cement  production.  Furthermore,  we 
do  not  believe  that  a  production  cost  can 
be  determined  during  the  present 
chaotic  industrial  conditions  ^thout 
the  full  cooperation  of  the  manufactur¬ 
ers.  Likewise,  we  do  not  believe  this 
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society  is  in  position  to  delve  into  the 
trade  secrets  of  any  business  organizji 
tion  BO  long  as  there  are  other  means 
for  such  investigation. 

If  the  club  decide  to  investigate  fur¬ 
ther  into  the  cost  of  production,  wi 
would  respectfully  recommend  that 
they  refer  the  matter  for  full  investiga¬ 
tion  to  the  United  States  Department 
of  Labor  who  are  investigating  the 
various  conditions  that  would  enter  into 
a  revival  of  the  building  activities. 


Erie  Mill  Creek  Work  to  Proceed 

Active  prosecution  of  the  Mill  Creek 
flood-protection  work  at  Erie,  IVnn., 
where  a  concrete  conduit  is  being  built 
to  carry  the  flow  of  the  creek  through 
the  city,  is  about  to  be  started. 
report  on  the  urgency  of  resuming  con¬ 
struction  was  made  last  week  by  the 
superintendent  of  streets.  The  ap¬ 
proval  of  the  mayor  and  of  civic  bodie.s 
supported  the  proposal,  and  the  City 
Council  voted  to  carry  the  project 
through  at  once.  A  bond  issue  of 
$600,000  is  needed  to  complete  the 
work,  which,  with  a  balance  of  $400,000, 
should  suffice  to  carry  the  project 
through.  At  present  the  conduit  is 
completed  to  19th  St.;  the  work  to  be 
undertaken  comprises  two  contract  sec 
tions,  one  extending  north  from  19th 
St.  to  9th  St.,  and  the  other  thence 
north  to  the  Pittsburgh  &  Erie  culvert. 

New  Secretary  for  Federal  Trade 
Commission 

Following  the  recent  resignation  of 
Leonidas  L.  Bracken,  who  has  left  the 
Federal  Trade  Commission  to  resume 
the  practice  of  law,  J.  P.  Yoder  was 
appointed  secretary.  Mr.  Yoder  left 
the  commission  in  February,  1918,  1  c- 
ing  commissioned  a  captain  in  the  Army 
Sanitary  Corps.  He  has  recently  re¬ 
turned  from  service  in  France. 

Prior  to  his  former  connection  wllli 
the  commission,  Mr.  Yoder  was  man¬ 
ager  of  the  Washington  bureau  of  one 
of  the  large  press  associations. 

Research  Council  Gets  Funds 

The  Rockefeller  Foundation  is  to  ap¬ 
propriate  $500,000  to  promote  funda¬ 
mental  research  in  physics  and  chemis¬ 
try,  the  money  to  be  used  to  support 
research  fellowships  over  a  period  of 
five  years  and  to  be  administered  by 
the  National  Research  Council.  It  has 
announced  that  the  board  named  by  the 
council  to  control  the  work  consists  of 
H.  A.  Bumstead,  Simon  Flexner,  G.  E. 
Hale,  E.  P.  Kohler,  R.  A.  McMillikan, 
A.  A.  Noyes  and  W.  D.  Bancroft. 


Platform  Collapses  at  Ship 
Launching: 

At  least  four  men  were  killed  in  on 
accident  that  marred  the  launching  of 
the  steel  vessel  “Waukau”  at  the  yard 
of  the  Merchant  Shipbuilding  Corpo 
ration,  Harriman,  Penn.,  Mar.  31. 
Workmen  crowded  on  a  patrol  walk 
passing  behind  the  stern  of  the  ship 
next  to  the  “Waukau,”  and  a  few 
minutes  before  the  launching  the  walk 
broke  down,  throwing  a  score  or  mor. 
of  persons  into  the  water. 


One-Third  Engineer  Officers 
Discharged 

On  Mar.  20,  1919,  31%  of  the  engi¬ 
neer  officers  in  the  United  States  Army 
had  been  discharged.  The  total  num¬ 
ber  of  engineer  officers  on  Nov.  11,  1918, 
was  10,302.  Of  these  3,244  are  now  out 
of  the  service.  The  corresponding  fig¬ 
ures  for  other  branches  of  the  service 
arc  as  follows: 


Calendar 


Annual  Meetings 


NATIO.VAI.  FIPK  I’lloTKCTlON  A.S- 
SoriATIoN.  S7  .Milk  St..  Hoston. 
.Mass  ;  May  fi-R.  Ottawa,  Pan 
A.MKUICAN  ASSOPIATIOV  OK  KN- 
OI.NKIOItS,  S  lat.Salle  St.  Ohl- 
cago  ;  May  I3-H.  Plilcago. 
A.MKIllfA.V  WATKIl-WoltKS  A.S.SO- 
CIATIO.N  ;  47  Stati-  .St.  Troy,  .V 
V  :  .lutii  10-14.  MiifTalo.  N  V' 
A.MKItUWN  StKMKl  Y  oK  PIVII,  KN- 
Ol.N’KKIlS,  -.'y  \V  .T.tth  St.  .New 
York;  June  17-'Jti.  St  I’aul-Miii- 
neaiiollH. 

A.MKIIK'A.N  .Sot’lKTV  Kolt  TK.STINO 
,M.\TKU1.\  1  >4  ;  I'liiverHity  of  l*enn- 
sylvania,  I’ltilatleliihia  ;  June  24- 
27,  Atlantic  t'lly,  N.  .( 
AMKIjIl’A.N  Co.Nt'IlKTK  I .NSTITIITK  ; 
27  School  St  ,  ItoHlon.  .Mass.;  June 
27-28,  Atlantic  city.  .N  .1 


I  >ini'lllirK<Ml 

Ni)V  II-  IVrrentane 

Mnr  20  IHwhargefl 

2.RII  47 

4,626  46 

T».I26  46 


Mruneli 
<  Iriliiaiii'e 
(jioirterniiuili'r 
liifniitr.v 


Civil  Service  Examinations 

For  United  States  Civil  Service  ex¬ 
aminations  listed  below,  apply  to  United 
States  Civil  Service  Commission,  Wash¬ 
ington,  n.  C.,  or  to  any  local  office  of 
the  commission,  for  form  1312. 

U niled  States. — Engineer-draftsman, 

Apr.  22,  $ir)00  to  $1800  per  year.  File 
Application  before  Apr.  22. 

UnitiHl  States. — Transitman,  $100  to  |‘t  Brooklyn,  N 
$125  per  month,  and  surveyor,  $125  to 
$200  per  month,  Apr.  23-24.  P'ile  ap¬ 
plications  in  time  to  arrange  for  ex¬ 
amination  at  place  selected  by  appli- 
cant. 

service  another  engineer.  it  •.  j  o.  /  i-.  ^  »  i.  • 

.Normally,  the  board  will  require  60 

Hays  to  investigate  the  question  and  get  vestigator,  $1800  to  $2400  per  year, 
in  reports  from  the  regional  ilirectors,  ^ 

after  which  it  will  take  30  .lays  in  per  year.  May  20. 

which  to  prepare  a  report.  It  may  be  United  States. — Assistant  material 
.said  that  the  boar.l  seemed  to  listen  to  engineer.  Bureau  of  Construction  and 
the  pleas  with  friendly  interest.  Repair,  from  $4.48  to  $6.40  and  upwards 

_  per  dietn.  No  date  specified.  Applica- 

,,  ,  ..  ^  ™  tions  should  be  filed  without  delay. 

Oregon  Reclamation  HiIIh  Go  To 

Referendum  Vote 

.Subject  to  referendum  approval,  the 
Oregon  legislature  has  passed  a  num¬ 
ber  of  bills  providing  for  or  facilitating 
irrigation  and  other  reclamation  work. 

.Some  $2,000,000  for  reclamation  and 
tfjOO.OOO  for  land  settlement  are  in¬ 
cluded.  It  is  hoped  that  the  reclamation 
fund  will  be  spent  in  cooperation  with 
the  Federal  Government  on  a  dollar- 
for-dollar  basis.  One  of  the  measures 
submitti'd  to  popular  approval  is  a  con¬ 
stitutional  amendment  providing  for  a 
state  guarantee  of  irrigation  and  dis¬ 
trict  bonds  for  five  years  after  the  date 
of  issue.  Various  amendments  to  the 
irrigation  and  drainage  district  laws 
are  included  in  the  program.  The  drain-, 
age  district  law  is  made  to  conform 
more  closely  than  before  to  the  irriga¬ 
tion-district  law.  P.  A.  Cupper,  Salem, 
is  state  engineer  of  Oregon. 


Stic  Club,  Apr.  9,  in  honor 
.  H.  S.  Crocker,  supervisor 
on  the  Army  supply  ,base 
,  Y.  The  work  on  the 
base  was  described  by  Colonel  Crocker, 
who  illustrat.'d  his  address  with  lantern 
slides. 

The  Bro.tkiyn  Engineers’  Club  will 
bold  a  meeting  Apr.  10  at  which  Maj. 
Robert  Starr  Allyn,  U.  S.  A.,  will  read 
a  paper  on  “Artillery  Preparation  and 
Service  with  the  57th  Regiment,  C.  A. 
C..  near  Verdun.” 

The  Montreal  Branch  of  The  Engi¬ 
neering  Institute  of  Canada  will  be  ad- 
.Iressed,  at  the  meeting  Apr.  17  by 
Phelps  Johnson,  G.  II.  Duggan  and 
George  F.  Porter,  who  will  speak  on  the 
Quebec  Bridge. 

United  States. — Statistician,  Depart¬ 
ment  of  Interior,  $1800  per  year.  May  The  Engineers’  Club  of  Philadelphia 
13.  Apply  for  Form  2118.  will  be  addressed  by  .Morris  L.  Cooke 

United  States.~Junior  recreational 

engineer.  Forest  Service,  Denver,  Colo.,  Public  Affairs,  at  the  weekly  luncheon 
$1800  to  $2400  per  year,  May  6.  Apply 

for  P'orm  2118.  The  American  Society  of  Civil  Engi- 

United  Slates. -Chief  of  road  survey  ‘be  American  S4M:iety  of  Me- 

partv,  $1800  to  $2100  per  year,  transit-  chanical  Engineers,  the  American  In¬ 
man'  for  road  surveys.  $1200  to  $1800  wtitute  of  Electrical  Engineers,  the 
per  year,  highway  draftsman,  $1200  to  American  Chemical  .Society,  the  Pacific 
$1800  per  year.  Bureau  of  Public  Roads  Northwest  .Society  of  Engineers,  the 
and  Rural  Engineering,  Mav  29.  File  American  Institute  of  Mining  Engi- 
applications  before  May  29.  neers.  and  the  Associated  Engineering 

Swietles  of  Seattle  were  represented 
United  States.  Highway  bridge  en-  ^  joint  meeting  held  in  Seattle  Mar. 
gineer,  $1800  to  $2100  per  year,  junior  27  at  which  Calvin  W.  Rice  discussed 
highway  bridge  engineer,  $1200  to  $1600  pioblems  which  engineers  face  in  mat- 
per  year.  Bureau  of  Public  Roads  and  jp^s  of  society  organization.  After  the 
Rural  Engineering,  May  21.  File  ap-  by  Mr.  Rice  and  by  representa- 

plications  in  time  to  arrange  for  ex-  tives  of  each  of  the  societies,  there  was 
amination  at  place  selected  by  applicant,  a  general  discussion  of  the  best  plan 


Beque.sts  to  Terre  Haute  and  to 
Rose  Polytechnic  Institute 

A  trust  fund  of  $100,000  to  improve 
the  sewerage  system  of  Terre  Haute, 

Ind.,  and  a  gift  of  $100,000  to  buy  land 

for  a  city  park  are  among  the  bequests  _  ^ 

of  the  late  William  S.  Rea,  a  wholesale  The  Colorado  Association  of  Mem-  brs  personal  experiences  in  France.  Dr. 
grocT  of  Terre  Haute.  To  Rose  Poly-  hers  of  the  American  Society  of  Civil  purand’s  headquarters  were  in  Paris, 
technic  Institute,  Terre  Haute,  $100,000  Engineers  and  the  Denver  Section  of 

was  given  besides  a  trust  fund  of  $50,-  the  American  Institute  of  Electrical  The  New  York  Chapter  of  the  Amer- 
000  to  afford  aid  to  worthy  students.  Engineers  held  a  joint  meeting  at  the  ican  Association  of  Engineers  will  be 
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addressed  at  the  meetinf;  of  Apr.  10 
by  Maj.  C.  R.  HuUart,  Corps  of  Fingi- 
neers,  American  Expeditionary  Forces, 
who  will  speak  on  “The  Engineers  on 
the  Ilindenburg  Line.” 

The  Rochester  (N.  Y.)  Society  of 
Technical  Draftsmen  will  be  addressed 
Apr.  24  by  Allan  S.  Crocker  on  “Power 
Plants,”  with  particular  reference  to 
layouts,  fuel  saving,  machine  valuation 
and  power-plant  inventory  assessment. 

The  Indiana  Sanitary  and  Water  Sup¬ 
ply  AsHociation'a  annual  meeting  to 
be  held  in  Indianapolis  Apr.  9  and  10, 
us  mentioned  in  these  pages  last  week, 
will  include  the  reading  of  papers  on 
finance,  rates,  legislation,  wells,  water 
treatment,  fire  prevention,  meters  and 
war  experiences.  As  a  new  law  re¬ 
quires  a  regular  analysis  of  waters 
offered  for  sale  in  Indiana,  a  model  lab¬ 
oratory  is  to  be  exhibited.  The  United 
States  Public  Health  Service  has  de¬ 
tailed  one  of  its  traveling  laboratories 
to  assist  in  creating  interest  in  water 
purification  and  regularity  of  analysis. 

The  Western  Society  of  Engineers 
held  a  meeting  Mar.  .11,  devoted  to  a 
discussion  of  public  affairs,  to  which 
members  of  all  technical  societies  in 
Chicago  were  invited.  First-hand  in¬ 
formation  from  the  engineers’  stand¬ 
point  was  presented  on  the  state  con¬ 
stitutional  convention,  deep  waterways, 
iH'tter  city  administration,  city  plan¬ 
ning,  housing  and  zoning,  proposed  leg¬ 
islation  on  the  Public  Utilities  Commis¬ 
sion,  licensing  of  engineers,  and  good 
roads.  The  discussion  was  led  by 
James  J.  Barbour,  state  senator;  B.  H. 
Peck,  electrical  engineer.  Public  Utili¬ 
ties  Commission  of  Illinois,  and  Doug¬ 
las  Southerland,  secretary  of  the  Civic 
Federation. 

The  Iowa  Section  of  the  American 
Water-Works  Association  will  hold  its 
fourth  annual  meeting  at  the  State 
I  niversity  of  Iowa,  Iowa  City,  Apr. 
16-17.  J.  H.  Dunlap,  of  the  State  Uni¬ 
versity,  is  acting  secretary-treasurer  of 
the  section. 

The  Washington  Chapter  of  the 
American  Association  of  Engineers  has 
elected  the  following  officers:  President, 
Harry  Stevens;  vice-presidents,  A.  Y. 
Ross  and  Clegge  Thomas;  secretary,  E. 
L.  Howard,  Bureau  of  Yards  and  Docks, 
Navy  Department;  treasurer,  O.  M. 
Sutherland. 

The  Kansas  City  Chapter  of  the 
American  .Association  of  Engineers  has 
elected  the  following  officers:  Chair¬ 
man,  J.  E.  Jacoby;  vice-chairman,  W.  B. 
Cost;  secretary,  C.  N.  Clarke,  and  treas¬ 
urer,  S.  M.  Bate. 

The  Detroit  Engineering  Society  was 
addressed  Apr.  4  by  William  B.  Stout, 
chief  engineer.  United  Aircraft  Engi¬ 
neering  Corporation,  New  York,  who 
spoke  on  the  “Commercialization  of 
.Aircraft,”  discussing  various  types  of 
machines  for  different  service,  air 
routes  of  travel,  wireless  control,  and 
the  necessity  for  municipal  air  harbors. 
The  annual  meeting  of  the  society  will 
be  held  Apr.  19. 


Personal  Notes 


Col.  Peter  Junkersfelo, 
who  recently  received  his  discharge 
from  the  Army,  has  resigned  his 
position  as  assistant  to  the  vice-presi¬ 
dent  of  the  Commonwealth  Edison  Co., 
Chicago,  to  become  engineering  man¬ 
ager  for  Stone  &  Webster,  with  office 
in  Boston,  Mass.  He  has  been  with 
the  former  company  and  its  predeces¬ 
sors  for  over  23  years,  beginning  as 
assistant  to  the  mechanical  engineer 
and  rising  to  be  electrical  engineer  and 
finally  assistant  to  the  vice-president, 
who  is  in  charge  of  the  operating,  con¬ 
tract,  construction  and  electrical  de¬ 
partments.  As  a  reserve  major  he  was 
called  into  service  in  June,  1917,  and 
in  a  few  months  was  assigned  to  the 
Cantonment  Division,  which  later  be¬ 
came  the  Construction  Division  of  the 
Army.  He  received  his  commission  as 
colonel  a  few  months  later.  A  portrait 
and  a  brief  biography  of  Colonel  Junk- 
ersfeld  were  published  in  Engineering 
Neu'H-Record  of  Jan.  23,  1919,  pp.  208 
and  209. 

.M  A  .r.  F.  P.  Adam  s,  city  engineer 
of  Chatham,  Ont.,  who  went  overseas 
with  the  186th  Battalion,  has  returned 
to  Canada  and  resumed  his  duties. 

W.  W.  H  II  F  F,  who  recently  left  the 
.Army  service,  has  opened  an  office  as 
consulting  civil  engineer  at  605  Gum- 
bel  Building,  Kansas  City,  Mo.  Mr. 
Huff  was  constructing  quartermaster 
in  the  Construction  Division  of  the 
Army  and  was  stationed  at  several 
points  on  the  Atlantic  coast.  Before 
enlisting  in  the  Army  he  was  engage<l 
in  practice  as  consulting  structural 
engineer. 

Grupe  &  Walters  will  open 
offices  at  204  Bee  Building,  Omaha, 
Neb.,  as  consulting  engineers  in  pav¬ 
ing,  sewers,  water-works,  electric- 
light  plants,  municipal  ice  plants  and 
heating  layouts.  Mr.  Grupe  has  been 
engineer  in  charge  of  work  at  Florence 
Field,  Omaha,  Neb. 

Maj.  James  McGregor,  of 
Halifax,  N.  S.,  resident  engineer  of 
the  Halifax  Ocean  Terminals,  has  re¬ 
turned  after  two  years’  service  in  the 
3rd  Battalion  of  Canadian  railway 
troops. 

C.  S.  O  G  I  L  V  I  E,  formerly  assistant 
engineer  of  the  Grand  Trunk  Ry.,  at 
Belleville,  Ont.,^who  enlisted  with  the 
1.1th  Royal  Highlanders  and  was  a 
prisoner  in  Germany  for  over  three 
years,  has  been  appointed  assistant 
engineer  for  the  Ottawa  di^sion.  Grand 
Trunk  Ry,  in  succession  to  H.  Mowat. 

A.  A.  S  c  H  E  N  c  K,  engineer  of  main¬ 
tenance,  western  lines  of  the  Chicago 
&  Northwestern  R.R.,  with  headquar¬ 
ters  in  Omaha,  Neb.,  was  recently 
appointed  assistant  to  the  chief  engi¬ 
neer,  with  jurisdiction  over  the  lines 
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west  of  the  Missouri  River.  His  o:i 
are  in  Omaha. 

A.  J.  Turner,  consulting  engin<  • 
Seattle,  has  been  appointed  engiti.  r 
of  the  Columbia  Basin  Commissiot.  t„ 
take  full  charge  of  the  preliniinni y 
survey  which  the  commission  i- 
make  before  the  actual  work  of  nd;, 
mation  is  undertaken. 

Rudolph  E.  Lee,  T.  A.  ii a< 
Ewan  and  A.  R.  Turnbull  have  In  ¬ 
come  associated  under  the  firm  nanu- 
of  Lee,  MacEwan  and  Turnbull,  anhi- 
tects  and  engineers,  Charlotte,  N.  (' 

I.  F.  Stern,  who  since  February. 
1918,  served  with  the  United  States 
Shipping  Board,  Emergency  Fleet  Cor¬ 
poration,  as  consulting  engineer  in  the 
Division  of  Wood  Ship  Construction, 
has  resigned  from  the  service  and  re 
opened  his  office  in  the  Old  Colony 
Building,  Chicago,  for  private  practice 

R.  S.  B  0  N  s  I  B,  formerly  in  the 
service  of  the  United  States  Shipping 
Board,  Emergency  Fleet  Corporation, 
has  been  appointed  chief  of  the  Di¬ 
vision  of  Safety  Engineering  of  the 
Working  Conditions  Service,  Depart¬ 
ment  of  Labor. 

Gustav  Rasmus,  consulting  en¬ 
gineer,  Denver,  has  ^en  appointed 
chief  of  the  Industrial  Bureau  of  that 
city,  succeeding  George  A.  Levy,  re¬ 
signed. 

J.  B.  Lippincott  has  returne<I 
to  Los  Angeles  and  has  opened  oflices 
in  the  Central  Building  for  the  prac¬ 
tice  of  engineering,  after  having  been 
in  Government  service  in  charge  of 
the  Housing  Corporation’s  work  at 
Neville  Island,  Pittsburgh.  Associated 
with  Mr.  Lippincott  will  be  Kenneth 
Q.  Volk  and  E.  A.  Rowe,  recently  dis¬ 
charged  from  the  Construction  Division 
of  the  Army,  where  they  held  commis¬ 
sions  as  first  lieutenants. 

Capt.  S.  j.  Garges,  Construc¬ 
tion  Division,  U.  S.  A.,  construction 
officer,  Elizabethport  Proving  Grounds, 
has  received  his  discharge  from  the 
service  and  has  become  associated  with 
the  Franklin  Contracting  Co.,  New 
York  City. 

R.  M.  Hubbard  has  been  ap¬ 
pointed  chairman  of  the  Texas  State 
Highway  Commission,  succeeding  (’ur- 
tis  Hancock,  resigned,  as  noted  else¬ 
where. 

Thomas  F.  Gibson,  advisory 
engineer  in  charge  of  reinforced-con- 
crete  construction  for  the  Construction 
Division,  U.  S.  A.,  has  received  his 
discharge  from  the  service  anci  has 
returned  to  the  employ  of  the  ( orru- 
gated  Bar  Co.,  Buffalo,  as  district 
engineer,  with  headquarters  in  Kansas 
City,  Mo. 

Curtis  Hancock,  chairman, 
Texas  State  Highway  Commission,  has 
resigned  and  will  devote  his  entire 
time  to  private  bu^ess. 

James  Posey,  consulting  engi¬ 
neer,  Baltimore,  who  has  been  engage< 
in  war  work,  has  reopened  offices  m 
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the  t  idelity  Building,  with  branches 
in  New  York  and  Washington.  Asso¬ 
ciated  with  him  is  George  W.  Gail,  Jr. 

(’  V.  Hansen,  chief  engineer,  St. 
John  Levee  and  Drainage  District  of 
Mis.^ouri,  has  been  appointed  highway 
engineer  of  New  Madrid  County. 

Willis  E.  Ayres  and  Garner 
W.  Miller  have  become  associated 
under  the  firm  name  of  Ayres  & 
.Miller,  consulting  engineers,  Memphis, 
Tenn.,  specializing  in  road,  drainage 
and  flood-protection  work. 

Capt.  Charles  B.  Spencer, 
Ordnance  Department,  U.  S.  A.,  who 
recently  arrived  from  France,  has  re¬ 
ceived  his  discharge  from  the  service 
and  has  returned  to  his  work  with  the 
Underpinning  &  Foundation  Co.,  New 
York  City. 

Elmer  0.  F  i  p  p  i  n,  professor  of 
soil  technology,  Cornell  University,  is 
to  bc'come  director  of  the  Agricultural 
Bureau  of  the  Lime  Association  at  the 
close  of  the  present  collegiate  year. 

David  A.  S  e  a  l  e  y,  assistant  en¬ 
gineer  with  the  Public  Service  Com¬ 
mission,  New  York  City,  and  for  the 
past  six  years  engineering  assistant 
to  the  engineer  of  subway  construction, 
has  resigned  from  the  organization  and 
has  joined  the  staff  of  the  Truscon 
.Steel  Co.,  Youngstown,  Ohio. 

N.  A.  Gilman  has  resigned  as 
city  engineer  of  Yakima,  Wash. 

H.  A.  Sewell,  Hans  Straalsund 
and  C.  W.  STRAIGHT  have  formed  the 
Interstate  Engineering  &  Construction 
Co.  at  Newport,  Wash.,  to  specialize 
in  timber  and  reinforced-concrete 
structures. 

A.  K.  Gault  has  been  appointed 
division  engineer  of  the  eastern  di¬ 
vision  of  the  western  lines  of  the 
Chicago  &  Northwestern  R.R.  and  the 
Missouri  Valley  &  Blair  Bridge,  with 
headquarters  in  Omaha,  Neb. 

Walter  Shepard,  consulting 
engineer  of  the  Boston  &  Albany  R.R., 
with  headquarters  in  Boston,  on  Mar. 
1  was  retired  under  the  pension  rules 
of  the  company.  He  served  44  years 
in  the  engineering  department  of  the 
railroad.  Mr.  Shepard  was  born  Mar, 
1,  1849,  at  Dorchester,  Mass.,  and  was 
graduated  in  1870  from  Harvard  Uni¬ 
versity  and  in  1872  from  the  Massa¬ 
chusetts  Institute  of  Technology,  In 
June,  1872,  he  began  his  railway  work 
with  the  Boston  &  Albany  R.R.  as  an 
engineer’s  assistant.  For  a  few  years 
he  W'as  out  of  railway  work,  until  in 
•March,  1875,  he  returned  to  the  serv¬ 
ice  of  the  road.  In  April,  1882,  he 
became  division  engineer,  and  in  De¬ 
cember,  1886,  was  promoted  to  the 
position  of  assistant  chief  engineer. 
From  November,  1891,  until  May,  1908, 
he  served  as  chief  engineer  of  the  road, 
and  since  that  time  he  has  been  con¬ 
sulting  engineer. 

Orlando  H.  Frick  recently 
became  district  engineer  of  the  middle 
district  of  the  Chicago,  Milwaukee  & 


St.  Paul  R.R.,  with  headquarters  in 
Milwaukee. 

M.  K.  B  A  R  N  u  M,  assistant  to  the 
general  superintendent,  maintenance  of 
equipment,  Baltimore  &  Ohio  R.R., 
with  office  in  Baltimore,  has  been  ap¬ 
pointed  mechanical  engineer  for  the 
corporation. 

Harold  R.  Miles,  assistant  en¬ 
gineer  on  the  Canadian  Pacific  Ry., 
with  headquarters  in  Montreal,  has 
been  promoted  to  division  engineer 
with  headquarters  at  Winnipeg.  Mr. 
Miles  W’as  born  at  Lethbridge,  Alberta, 
in  1879,  and  entered  railway  service 
in  March,  1899,  with  the  Washington 
County  Railway  Co.  in  Maine.  The 
following  year  he  was  employed  by 
the  Algoma  Central  on  location  work 
and  in  1901  he  entered  the  service  of 
the  Canadian  Pacific  as  assistant  engi¬ 
neer  on  maintenance,  with  headquarters 
at  North  Bay,  Ont.  Later  he  became 
resident  engineer  of  maintenance  on 
the  Lake  Superior  division,  remaining 
there  until  July  1,  1915,  when  he  was 
transferred  to  Montreal  as  assistant 
engineer.  More  recently  he  has  been 
division  engineer,  with  headquarters  at 
Lethbridge. 

W.  S.  Gearhart  has  resigned 
as  state  highway  engineer  of  Kansas. 
Captain  Gearhart  went  to  Kansas  from 
the  Illinois  Highway  Department  and 
established  a  similar  department  at  the 
Kansas  Agricultural  College.  When 
the  Kansas  State  Highway  Commission 
was  created,  Mr.  Gearhart  became  state 
highway  engineer.  Last  year  he  re¬ 
ceived  a  leave  of  absence  from  the  state 
service  to  enter  the  Army  engineer 
corps. 

W.  T.  Main  has  been  appointed 
division  engineer  of  the  Black  Hills 
division  of  the  Chicago  &  Northwest¬ 
ern  R.R.  and  the  Wyoming  &  North¬ 
western  R.R.,  with  headquarters  at 
Chadron,  Neb, 

H.  K.  Y  0  R  s  T  0  N,  until  recently 
division  engineer  of  the  Canadian 
Pacific  Ry.  at  Winnipeg,  has  been 
appointed  locating  engineer  of  the 
Canadian  Pacific,  Western  Lines.  He 
is  succeeded  at  Winnipeg  by  Harold  R. 
Miles,  as  noted  elsewhere. 


Obituary 


Allen  T.  Fraser,  of  Winnipeg, 
chief  engineer  of  the  Canadian  Na¬ 
tional  Rys.,  was  killed  by  a  snowslide 
near  Mount  Robson  in  the  Yellow 
Head  Pass  through  the  Rocky  Moun¬ 
tains,  Mar.  31.  The  train  on  which 
Mr.  Fraser  was  proceeding  west  was 
stopped  by  the  slide.  Mr.  Fraser  and 
a  section  crew  went  to  make  an  ex¬ 
amination  when  another  mass  of  snow 
and  rock  came  down,  burying  the  party. 
The  section  hands  were  dug  out  alive. 


but  badly  injured.  Mr.  Fraser  was 
46  years  of  age  and  had  been  in  the 
service  of  the  Canadian  Northern  Ry. 
for  many  years.  He  was  formerly 
district  engineer  of  that  line,  at  Ed¬ 
monton,  but  in  January  last  was  pro¬ 
moted  to  the  position  of  chief  engineer 
of  the  western  division  with  headquar¬ 
ters  at  Winnipeg. 

George  H.  Garden,  formerly 
resident  in  Montreal,  died  recently  at 
Rou.ses  Point,  N.  Y.,  aged  70.  He  was 
born  at  Woodstock,  N.  B.,  and  had  been 
all  his  life  engaged  in  engineering. 
At  the  age  of  20  he  was  appointed 
assistant  engineer  on  the  location  of 
the  Intercolonial  Ry.  and  was  subse¬ 
quently  in  charge  of  part  of  the  loca¬ 
tion  on  the  Crow’s  Nest  Pass  division 
of  the  Canadian  Pacific  Ry.  Mr.  Gar¬ 
den  afterward  became  chief  engineer 
of  the  Alberta  Ry.  &  Coal  Co.  at  Leth¬ 
bridge,  Alta.,  leaving  that  position  in 
1901  to  practice  his  profession  in  the 
East.  He  retired  in  1914,  his  last 
work  being  the  location  of  a  large  sec¬ 
tion  of  the  Canadian  Pacific  Ry. 
Montreal-Toronto  (lake  shore)  line. 
Mr.  Garden  was  a  member  of  the  En¬ 
gineering  Club  of  .Montreal  and  the 
Engineering  Institute  of  Canada. 

A.  C.  Walker,  civil  engineer  of 
Blacksburg,  Va.,  died  in  that  city  Mar. 
21  at  the  age  of  69.  A  large  part  of 
Mr.  Walker’s  life  was  spent  in  rail¬ 
road  location  work,  among  which  was 
that  of  the  Carlisle,  Clinchfield  &  Ohio 
R.R.  line  across  the  Blue  Ridge  Moun¬ 
tains.  He  was  educated  at  the  United 

States  Military  Academy. 

• 

Owen  Brainard,  consulting  en¬ 
gineer  and  architect.  New  York,  died 
in  that  city  Apr.  2.  Ke  was  54  years 
old.  After  attending  public  and  pri¬ 
vate  schools,  he  engaged  in  machine- 
shop  work  for  two  years  at  Haddam, 
Conn.,  and  Philadelphia,  and  in  1887 
became  associated  with  his  father  in 
the  construction  of  buildings  and  gen¬ 
eral  contracting  in  Middlesex  County, 
Connecticut.  Continuing  in  contract¬ 
ing  and  architectural  work,  he  became 
general  superintendent  and  manager 
of  the  firm  of  Carrere  &  Hastings, 
architects.  New  York  City,  of  which 
he  became  a  member  in  1901.  In  1907 
Mr.  Brainard  opened  his  own  offices 
as  a  consulting  engineer  and  architect 
in  New  York  City.  During  his  asso¬ 
ciation  with  Carrere  &  Hastings  he 
had  assisted  in  the  design  of  the  New 
York  Public  LibraTy,  the  Senate  and 
House  office  buildings  in  Washington, 
the  extension  of  the  United  States 
Capitol,  and  the  Yale  memorial  build¬ 
ings.  His  later  work  has  been  the 
design  of  the  New  Theater,  New  York 
City,  now  the  Century,  and  the  indus¬ 
trial  villages  of  the  United  States  Steel 
Corporation. 

J.  E.  Johnson,  Jr.,  mining  and 
consulting  engineer.  New  York  City, 
died  Apr.  4  as  the  result  of  an  auto¬ 
mobile  accident.  He  was  a  director  of 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers. 
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National  Foreiirn  Trade  ('onven- 
tion  To  lie  Held  in  ('hirafco 
Annuunc-<‘nH*nt  him  Imm'h  rnmli*  of  thi* 
Kixth  Naliotiiil  Korfii;n  Trml«*  ('onv«n- 
tion,  which  will  !«■  hchl  in  (Uiiratn>  Apr. 
24-2fl,  incluNivi*.  The  NCNHioti  Apr.  24 
will  ih-al  with  Atncrira’ii  Meed  of  foreiKH 
trade,  while  that  on  the  2tlth  will  he 
devoted  to  a  diio-tiiotion  of  the  American 
merchant  marine  A  variety  of  muIi- 
jectu  connected  with  the  poKt  war  proh- 
leniH  of  forei^'ti  trade  will  he  preHented 
Apr.  25.  Amonir  the  MiihjectN  and 
NpeakerN  will  he;  ‘•Americii’H  Kinancial 
Kiptipment  for  KoreiKti  Trade,"  hy 
Kred  I.  Kent,  vice-prcMident  of  the 
llankerH'  'I’niMt  Co.;  "The  IntercMt  of 
l.ahor  in  Koreiirn  Trade,"  hy  IliiKh 
Krayne  of  the  War  InduMtrieN  Itoard; 
"  The  Klement  of  l.ahor  CoMtx  in  Ameri¬ 
can  Kxporla,"  hy  William  I'ijcott,  preal- 
deiit  of  Ihe  .Seattle  Car  fi  Foundry 
“'I’he  Ktfi'ct  of  Increaned  1‘roductive 
Capacity  Upon  Our  ^’orl•i^rn  Trade," 
hy  Kdward  |•ri/,er,  preNidenI  of  thu 
V'acuum  Oil  Co,  and  "The  Future  of 
Oiir  Foreijtn  Trade."  hy  Kdward  N. 
Hurley,  chairman  of  the  United  Staten 
Shippintr  Hoard. 

Other  npeakern  will  he  W’illiam  S. 
< 'ulhertMon,  of  Ihe  Taritf  ComminMion; 
.lohn  M.  I'arki’r,  prenident  of  tlu*  Min- 
nisnippi  Valley  AHNociation;  J.  W.  Hook, 
prenident  of  the  Allied  Machinery  (at., 
of  New  York;  .laiuen  A.  Farrell,  chair¬ 
man  of  the  National  Foreign  Tra<le 
I'ouncil,  ami  Hreckinri<li;e  Koiik,  third 
annintant  aecrettiry  of  state. 


IVrsont  ('laints  on  ('anrelled  War 
('onIrariM  by  Mtv,v  IS 

Himetlict  t'rowtdl,  assistant  secretary 
of  wtir,  has  triven  notice  that  contrac¬ 
tors  desiriOK'  to  adjust  cancelled  war 
contracts  throutrh  the  machinery  set  up 
hy  the  War  Oepartment  must  present 
their  claims  pritir  to  May  15.  He  stated 
that  nearly  half  the  claims  involveil  had 
not  yet  been  formally  pres»*nted.  The 
inconvenience  caused  hy  this  delay  was 
stated  hy  Mr.  Crowell  as  folhiws: 

"This  failun*  on  the  part  of  contrac¬ 
tors  is  (H'casionint;  the  department  cm* 
harrassment.  The  organization  which 
is  handling  this  matter  is  essentially 
civilian  in  character  and  composed  of 
men  who  remain  in  this  work  only  at  a 
very  jrreat  sacrilici'  ami  at  the  urjri'itt 
request  of  the  department.  1  do  not  feel 
that  1  can  continue  indellnitely  to  im¬ 
pose  that  hardship,  and  liu>e  deter¬ 
mined  that  all  contractors  who  desire 
to  avail  themselves  of  the  existinjr  or- 
^aniration  for  the  .si'ttlement  of  their 
claims  must  present  them  prior  to  May 
15.  ISM  it." 


Oment  Price  Is  Lowered 
Throuffhoul  ('ttunlry 
There  has  Ihh'Ii  a  general  decline  in 
the  price  of  iHuneiit,  aniountiiiK  to 
from  5c.  to  15c.  net,  t55c.  U»  75c.  jrross. 
The  char>re  for  sacks  has  iHsm  dc- 
cnuised  40e..  or  fnun  $1  lH»r  bid.  to 
tUtc.  A  statement  of  the  situation  is 
to  be  issued  by  the  cement  manufac¬ 
turers  Apr.  10. 


Ditcher  Arranged  to  Cut  Clone  to 
Dlrntructionn 

A  new  mechanical  ditcher,  desifcned 
to  cut  trenches  close  to  hulldinirs,  curbs, 
pole  lines  and  other  obstructions,  has 
lM»en  designed  by  the  Pawlinfc  & 
llurnlschfeKer  Uo.  The  machine,  which 
is  shown  in  the  accompaiiyinif  illustra¬ 
tion,  has  corduroy  tcrip  tractions,  ami 
will  cut  a  trench  from  15  to  24  in.  wide 
to  a  maximum  depth  of  four  feet. 

Three  chaiiKes  of  speed  are  maile 
availahle  by  slidint;  Rears  without 
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rhaiiRiiiR  sprockets,  so  that  quick 
chatiRes  can  Is*  made  to  suit  the  char¬ 
acter  of  the  material  heiiiR  excavated. 
Hy  means  of  two  sizes  of  chain  spriH’k- 
ets  a  total  of  six  speeds  can  Is*  obtained, 
raiiRiiiR  ill  Rcometrical  proRression 
from  about  1.5  to  5  ft.  per  minute. 

AlthoURh  the  standard  width  of  cut 
is  15  in.,  adjustable  side  clearance 
cutters  enahle  the  machine  to  diR  24 
in.  The  corduroy  Rrip  tractions  are  of 
iine(|ual  width,  a  l*.i-in.  width  launR 
used  under  the  cuttiiiR  siile  to  take  up 
the  extra  weiRht,  while  15-in.  width  is 
iiseil  on  the  other  side.  Power  is  fur- 
nisheil  by  a  25-hp.,  four-cylinder  verti¬ 
cal  eiiRine  of  the  tractor  type,  arraiiRed 
for  hurnitiR  kerosene,  Rtisoline,  or  motor 
spirits.  The  various  dimensions  are: 
Width  over  all,  10  ft.  7  in.;  leriRth  over 
all,  25  ft  :»  in.;  heiRht  0  ft.  7i  in.;  total 
\  eiRht  10.500  pounds. 


Business  Notes 


The  Allied  Machinery  Co.  of  America 
announces  the  removal  of  its  main  of¬ 
fices  in  New  York  to  51  (’hamln'ra 
St.,  where  it  will  occupy  the  entire 
eiRhth  flmir.  This  company  Is  a  sub¬ 
sidiary  of  the  American  InU'rnationa! 
t'orporation. 

The  ChicHRO  Pneumatic  Tisil  Co.  an¬ 
nounces  the  discontinuance  of  its  office 
at  Wichita,  Kan.,  and  the  establishment 
of  an  office  and  warehouse  at  Eldorado, 
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Kan.  A  new  office  has  also 
opened  at  Tulsa,  Okla.,  at  :H3  Kich.i  .ii 
BuildinR,  with  warehouses  at  102  .\..rih 
('heyenne  St.  It  is  thouRht  that  itu» 
arranRement  will  better  serve  the  t.  r 
ritories  concerned. 

The  American  Intc^rnational 
Corporation  announces  that  I.ieul.  (  cl. 
Merrill  (J.  linker  has  iKfeii  appcinied 
president  of  the  company,  effective  Apr. 

I,  1019.  (kilonel  linker  was  formerly 
assistant  Rcneral  maniiRer  of  sales  for 
the  Cambria  .Steel  Co.,  but  has  been  m 
the  Ordnance  Hepartmeiit  since  shortly 
afU*r  America  entered  the  war.  He 
succeeds  the  late  Kdward  M.  Hairer. 
wrho  died  over  a  year  iiro,  since  which 
time  Morris  Metcalf,  vic(‘-president,  has 
hi'en  in  cliarRe  of  the  business.  Mr. 
Metcalf  will  remain  in  his  old  position. 
The  American  International  .Steel  Cor- 
poration  is  a  sulmidiiiry  of  the  Ameri¬ 
can  International  (htrporation  and  is 
eiiRiiRed  in  the  exportation  of  steel 
products  and  railway  equipment. 

The  Hucyrus  Co.  has  opened  offices  in 
Minneapolis,  from  which  point  it  is  in 
tended  to  serve  the  Northwest  district 
to  and  iiU'ludiiiR  Nebraska. 

The  Ideal  KiiRine  (^o.,  of  I.ansiiiR. 
Mich.,  manufacturer  of  power  equip 
meat,  announces  that  it  has  added  II 

II.  I  iUcas  to  its  sales  force.  Before  join- 
iiiR  the  United  States  Navy,  Mr.  Lucas 
was  with  the  LansinR  (5>.  Mr.  Lucas 
will  take  up  his  duties  early  in  April, 
after  his  discharRe  from  service. 


Trade  Publications 


“('heckiiiR  Thermocouple  Pyrometers" 
is  the  subject  of  hulletin  No.  K<>7-B,  is¬ 
sued  by  the  Leeds  &  Northrup  Co., 
Philadelphia,  Penn.  This  is  an  8  x 
lOi-in.  2.'l-p.  pamphlet  coverinR  heat- 
iiieasurinR  apparatus  ami  is  illustrated 
with  half  tunes  and  line  cuts. 

The  (juiRley  Furnace  Specialties  Co., 
211  (^ortlandt  St.,  New  York,  N.  Y.,  has 
issued  bulletin  No.  11,  coveriiiR  the 
preparation,  distribution,  and  hurniiiR 
of  powdered  fuel,  usiiiR  the  company’s 
air  transport  system.  The  bulletin  is 
84  X  II  in.;  has  15  ptiRes,  and  is  pro¬ 
fusely  illustrateil. 

The  PoRe  Stw'l  &  Wire  Co.,  of  30 
Church  St.,  New  York  ('ity,  has  just 
issued  a  4  X  tii-in.,  «10-pp.  pamphlet, 
which  deals  with  Armco  iron  rods  and 
wire  for  oxyacctylene  and  electric 
weldinR. 

"Absolute  Permissive  Illoi'k-Systcni 
Circuits"  is  the  title  of  a  new  bulletin 
issued  by  the  General  Railway  SiRind 
Co.,  of  Rochester,  N.  Y;  The  booklet 
consists  of  1(1  pp.  6  X  9  in.  in  size,  and 
is  illustrated  with  half  tones  of  siRnal- 
inR  apparatus.  It  contains  an  insert 
of  seven  pntr«s  cf  block-system  circuits. 


